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information  on  this  fubjedt,  I  was  led  to  un- 
dertake this  work ;  imagining,  that  it  might 
be  foon  finilhed,  and  that  all  I  could  fay 
might  be  brought  into  a  very  narrow  com- 
pafs.  But  in  this  I  have  been  much  miftaken. 
A  defign,  which  I  at  firft  thought  would 
give  little  trouble,  has  carried  me  far  into  a 
very  wide  field  of  enquiry  ;  and  engaged  me 
in  many  calculations  that  have  taken  up  much 
jime  and  labour.  I  fhall,  however,  be  fuffi- 
ciently  rewarded  for  my  labour,  fliould  it 
prove  the  means  of  preventing  any  part  of 
that  diftrefs,  which  is  likely  to  be  hereafter 
produced  by  the  focieties  now  fubfifting  for 

]the  benefit  of  widows. 1  have  proved  the 

inadequateoefs  of  their  plans,  by  undeniable 
fadls  and  mathematical  demonftration.— I 
have,  further,  given  an  account  of  fome  of 
the  beft  plans,  that  are  confident  with  a  fuf- 
ficient  probability  of  permanency  and  fuc- 
cefc.— r — Should,  therefore,  any  of  thefe  fo- 
cieties  determine  to  reform  themfelves ;  or 
fhould  any  inftitutions  of  the  fame  kind  be- 
hereafter  eftablifhed,  they  will  here  find  di~ 
jre&ion  and  afiiftance  (a). 

In 

(a)  I  have  lately  learnt,  that  Mr.  Cadell^  the  publifher 
cf  this  work,  and  alfo  Mr.  Becket>  Bookfeller  in  the 

Strand, 
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In  Queftion  VI.  Chap.  I.  a  general  me- 
thod is  defcribed  of  finding  the  values,  in 

fmgle 

Strand,  are  commiffioned  to  deliver  in  London,  printed 
accounts  of  the  fcheme  of  a  fociety,  eftablifhed  five 
years  ago  at  Amsterdam,  for  granting  annuities  on  furvi- 
vorftiip. — I  cannot  fatisfy  my  own  mind  without  intro- 
ducing here,  though  an  improper  place,  the  following 
remarks  on  this  fcheme. 

From  the  folution  of  Queftions  I.  and  IV.  in  the  Firft 
Chapter  of  the  following  Work,  it  may  be  gathered,  that, 
(reckoning  intereft  at  3^  per  cent,  and  the  probabilities  of 
life  as  they  are  in  Tables  III.  IV.  and  V.  in  the  4p- 
fendix]  the  value  of  an  annuity  of  i  /.  for  life,  to  be  en- 
joyed by  a  perfon  aged  20,  provided  he  furvives  another 
perfon  aged  60,  is  8A  16  s.  6d.  in  one  prefent  payment ; 
and  18  s.  6d.  in  annual  payments,  during  the  two  joint 
lives  :  the  firft  payment  to  be  made  immediately,  hfingk 
payment,  therefore,  of  130  florins,  entitles  to  an  annuity 
of  15  farms  ;  and  an  annual  payment  of  i  10  florins,  to  an 
annuity  of  119  florins ;  and  both  together,  to  an  annuity 
•of  1 34.. florins.  If  the  annual  payments  are  to  be  made,  not 
during  the  joint  lives,  but  during  the  whole  continuance 
of  the  oldeft  _//«£/£  life,  they  will,  together  with  the  fmgle 
payment,  entitle  to  an  annuity  of  144  florins.  But  this 
fociety  promifes,  for  thefe  payments,  an  annuity  of  100 
florins,  if  the  oldeft  life  fails  in  the  firft  year  after  admif- 
fion;  200  florins,  if  it  fails  in  the  2d  year  ;  300  florins,  if 
it  fails  in  the  third  ;  400  florins,  if  it  fails  in  the  4th  ;  and 
500  florins,  if  it  fails  in  the  fifth  year,  or  at  any  time  af- 
terwards. It  is,  therefore,  evident  that  the  fcheme  of 
this  fociety  is,  in  this  inftance,  groisly  defedive.  There 
are  other  inftances  in  which  it  is  even  more  defective  j 
and  the  whole  of  it,  like  the  fchemes  of  moft  of  the  Lun- 
don  focieties,  appears  to  have  been  contrived  by  perfons 
•who  had  no  principles  to  go  upon.  And  yet  it  has  been 
much  encouraged.  Many  have  entered  themfelves  into 
it  from  different  parts  of  Europe-,  and  the  printed  plaa 
acquaints  us,  that  it  is  now  in  pofTefTion  of  an  annual  in- 
come 
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Jingle  and  annual  payments,  cf  all  life-annui- 
ties which  are  to  begin  after  a  given  term 
of  years ;  nnd,  in  the  4th  Section  of  the  ad 
Chapter,  the  plans  of  the  focieties  for  grant- 
ing fuch  annuities  are  particularly  confidered, 

and-  proved   to  be  extremely  deficient.- • 

Indeed,  the  general  difpofition  which  has 
lately  fhewn  itfelf  to  encourage  thefe  focieties, 
is  a  matter  of  the  mofl  ferious  concern  ;  and 
ought,  I  think,  to  be  taken  under  the  no- 
tice of  the  Legislature.  The  leading  perfons 
among  faz  prefent  members,  will  be  the  jlrfl 
annuitants;  and  they  are  fure  of  being 
gainers  :  and  the  more  infufficient  the  fcheme 
is,  on  which  a  fociety  is  formed,  the  greater 
will  be  the  gains '  of  the  firft  annuitants. 
The  fame  principle,  therefore,  that  has  pro- 
duced and  kept  up  other  bubbles,  has  a  ten- 
come  of  200,000  farins.  What  difappointment  then  muft 

it  in  .time  produce?- It   is   provided  by  its  rules,'  that 

the  terms  of  admifiiori  (hall  become  ]efs  and  lefs,  advan- 
tageous, the  longer  it  has  fubfifted  ;  juft  as  if  the  value 
of  the  annuities  it  promifes  depended,  not  on  the  proba- 
bilities of  life,  and  the  improvement  to-  be. made  of  ma- 

ney,  but  on  the  age  of  the  fociety.- 1  have  taken  no-- 

tice  of  a  ftmilar  abfurdity  in  the  rules  of  our  own  focie- 
ties. But  it  is  eafy  to  fee  what  is  meant  by  it. 

Mr.  Caddl  can  procure  from  his  correfpondents  fa 
Holland,  any  information  for  thofe  who  may  want  to 
know  more  of  this  fociety.  But  indeed  I  ihould  be  forrjr 
to  find  it  much  enquired  after  in  LONDON. 

dency 
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dency  to  preferve  and  promote  thefe;  and, 
for  this  reafon,  it  is  to  be  feared,  that,  in  the 
prefent  cafe,  no  arguments  will  be  attended 
with  any  effedr..  The  confideration,  that 
"  the  gain  made  by  fome  in  thefe  focieties, 
'*  will  be  fo  much  plunder  taken  from 
*c  others,"  ought  immediately  to  engage  all 
to  withdraw  from  them,  who  have  any  regard 
to  juftice  and  humanity;  but  experience 
proves,  that  this  argument,  when  oppofed  to 
private  intereft,  is  apt  to  be  too  feeble  in  its 
Influence. 

It  cannot  be  faid  with  precifion,  how  long 
thefe  focieties  may  continue  their  payments 
to  -annuitants,  after  beginning  them.  A  con- 
tinued increafe,  and  a  great  proportion  of 
young  members,  may  fupport  them  for  a 
longer  time  than  I  can  forefee.  But  the 
longer  they  are  fupported  by  fuch  means,  the 
more  mifchief  they  muft  occalion. — So,  a 
tradefman,  who  fells  cheaper  than  he  buys, 
may  be  kept  up  many  years  by  increafing 
bufinefs  and  credit ;  but  he  will  be  all  the 
while  accumulating  diftrefs ;  and  the  longer 
he  goes  on,  the  more  extenlive  ruin  he  will 
produce  at  laft. 

In 
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In  the  latter  end  of  the  firfl  Chapter,  I 
have  ftated  very  particularly,  the  method  of 
computing  'the  values  of  ajfurances  on  lives 
and  furvivorfhips,  in  all  cafes  where  no  more 
than  two  lives  are  concerned :  and,  in  the 
gd  Effay,  I  have  pointed  out  a  confiderable 
error,  into  which  there  is  danger  of  falling  in 
computing  fome  of  thefe  values.  The  fo- 
cieties  and  offices  for,tranfad:ing  bufinefs  in 
this  way,  are  very  ufeful ;  and  it  is  neceflary 
that  they  fhould  go  upon  the  beft  principles, 
and  poflefs  all  the  information  that  can  be 
given  them. 

But  there  is  no  part  of  this  work  in  which 
the  public  is  fo  much  concerned,  as  the  3d 
Chapter.  It  will  be  there  proved,  that  had 
the  fums  raifed  for  public  fervices  fince  the 
REVOLUTION,  been  much  greater  than  they 
have  been,  the  increafe  of  the  public  debts 
to  their  prefent  ftate  might  have  been  pre- 
vented in  the  eafieft  manner,  and  at  a  trifling 
expence.  A  method,  likewife,  of  reducing 
within  due  bounds  thefe  .debts,  heavy  as  they 
now  are,  will  be  propofed. — All  competent 
judges  will,  I  believe,  fee,  that  this  method, 
being  founded  on  the  moft  perfect  improve- 
ment that  can  be  made  of  money,  is  the  moft 

expe- 
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expeditious  and  effectual  that  the  natures  of 
things  admit  of.  Nor,  in  my  opinion,  if  the 
nation  is  not  yet  too  near  the  limit  ^f  its  re-  / 
fources,  can  there  be  any  good  reaigtLagainft 
carrying  it  into  execution.  — —  It  is  well 
known,  to  what  prodigious  fu'ms,  money, 
improved  for  fome  time  at  compound  inter  eft  > 
will  increafe  (a).  A  ftate,  if  there  is  no  mif- 
application  of  money,  muft  neceflarily  make 
this  improvement  of  any  favings,  which  can 
be  applied  to  the  payment  of  its  debts.  It 
need  never,  therefore,  be  under  any  difficul- 
ties ;  for,  with  ihefMa//e/l  favings,  it  may,  in 
as  little  time  as  its  intereft  can  require,  pay 
off  the  largejl  debts. 

In  the^r/?  Effay  I  have  made  many  obfer- 
vations  on  the  expectations  of  lives,  the  per- 
nicious influence  of  great  towns  on  health, 

(a)  A  fenny i  fo  improved  from  our  Saviour's  birth,  as 
to  double  itfelf  every  14  years,  or,  which  is  nearly  the 
fame,  put  out  to  5  per  cent,  compound  intereft  at  our 
Saviour's  birth,  would,  by  this  time,  have  increafed  to 
more  money  than  would  be  contained  in  150  millions 
of  globes,  each  equal  to  the  earth  in  magnitude,  and  all 
folid  gold.  A  Jhilling)  put  out  to  6  per  cent,  compound 
intereft,  would,  in  the  fame  time,  have  increafed  to  a 
greater  fum  in  gold  than  the  whole  folar  fyftem  could  hold, 
luppofing  it  a  fphere  equal  in  diameter  to  the  diameter  of 
Saturn  s  orbit.  And  the  earth  is  to  fuch  a  fphere,  nearly 
as  half*,  fquare  foot,  gr  a  quarto  page,  to  the  whole  fur- 
face  of  the  earth. 

and 
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and  manners,  and  population  ;  the  increafc  of 
mankind;  and  other  fubjedls'  in  the  dodtrine 

of  Annuities  and  Political  An  hmetick 

In  the  Laft  Effay  I  have  ftated  carefully  the 
proper  method  of  forming  Tables  of  the  pro- 
babilities of  human  life,  from  given  obferva- 
tions  :  And,  in  the  Appendix,  befides  feveral 
new  Tables,  I  have  thought  it  necelTary  to 
give  Mr.  Simpfons  Tables  of  the  values  and 
expectations  of  LONDON  lives;  and  all  the 
other  Tables  which  can  be  wanted  in  tl]ie 

perufal  of  this  work. 1  have  alfo,  in  the 

Appendix,  given  the  Demonftrations  of  tfye 
Anfwers  to  the  ^uejiions  in  Chap.  I.  Theie 
Demonftrations  I  have  chofen  to  keep  out  of 
fight  in  the  body  of  the  work,  in  order  to 
avoid  difcouraging  fuch  readers  as  maybe 
unacquainted  with  mathematics, 

Upon  the  whole,  A  great  part  of  this 
work  is,  I  believe,  new ;  and  I  am  in  hopes 
alfo,  that  it  will  be  found  to  contain  fome 
improvements  in  thofe  branches  of  philofo- 
phical  enquiry,  which  are  the  fubjecls  of  it. 


PRE- 
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TtlAT  favourable;  fcception  of  this 
Work*  which  has  occafioned  the  pre- 
fent  Edition  of  it,  fo  foon  after  two  former 
editions,  is  fuch  a  proof  that  it  has  been  of 
fome  ufe  to  the  public,  as  amply  rewards 
me  for  the  attention  and  labour  which  I  have 
beftowed  upon  it.  In  reviling  it  on  the  pre- 
fent  oceafion,  I  have  been  anxious  about  im- 
proving it  as  far  as  poflible^  Several  addi- 
tional fafts  and  obfervations  have  been  in- 
ferted  in  different  places,  particularly  in  the 
firft  Eflay  and  the  Poftfcript  to  it.— That 
part  of  the  fecond  Sedlion ^  Chap.  II.  which 
treats  of  the  Scotch  eftablifhment,  has  been 
Hew  compofed,  and  carefully  accommoda^ 
ted  to  the  more  accurate  information  con- 
cerning itj  with  which  I  have  been  favour- 
ed,—The  1 5th  and  i6th  Tables  in  the  Ap* 
fendix  are  likewife  additions,  which  I  have 

b  taken 
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ta4cen  this  opportunity  to  make  to  this  Trea- 
life  (a).  The  latterof  thefe  Tables  gives  the 
values  of  annuities  on  the  longeji  of  two  lives* 
according  to  the  mean  probabilities  of  life, 
between  Londan  and  the  Country  -,  and  tho* 
thefe  are  values  which  every  one  may,  with- 
out difficulty,  calculate  for  himfelf,  from 
the  values  given  in  Table  VIL  of  joint  lives* 
yet  I  have  chofen  to  fave  thole  who  ufe  this 
work  that  trouble,  and  to  lay  before  them  in 
one  view,  the  values  of  annuities  on  lives  in 
all  cafes  of  two  lives.  The  occafions  for 
finding  the  values  of  annuities  on  three  lives 
are  much  lefs  frequent ;  and,  therefore,  I 
have  thought  no  more  neceilary  in  this  in- 
ftance,  than  to  recite  at  the  end  of  the  Ap- 
pendix the  rules  by  which  they  may,  with 
eafe  and  tolerable  exactnefs,  be  determined. 

The  SUPPLEMENT  is  an  addition  which 
was  made  to  \hzfecond  edition. — The  obfer- 
vations  in  it  on  the  prefent  flate  of  our  po- 
pulation I  have  enlarged  and  extended  by  a 
few  notes;  and,  particularly,  the  Pojifcript 
beginning  in  page  379. — This  is  a  very  feri- 
ous  and  important  fubjedl.  If,  indeed*  there 
has  been  that  diminution  of  our  people  which 

(a)  The  three  firft  Tables  at  the  end  of  the  Supplement 
have  been  alfg  now  firft  inferted  in  this  worfc? 

the 
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the  evidence  I  have  produced  feems  to  prove, 
it  muft  alarm  every  one  who  wifhes  well  to 
his  country,  and  it  ought  to  engage  the  im- 
mediate and  vigorous  attention  of  govern- 
ment.—A  well-known  writer,  Mr.  AR- 
THUR YOUNG,  and  fome  other  ingenious 
perfons,  differ  from  me  on  this  point ;  and 
I  wifh  I  could  be  convinced  by  their  argu- 
ments. But  hitherto  all  my  enquiries  have 
ferved  only  to  confirm  me  in  my  firft  con- 
vidion.  Several  great  manufacturing  towns 
have,  I  know,  increafed  3  but  thefe  are  no- 
thing to  the  whole  kingdom  -y  and  even  by 
their  increafe,  our  population  may,  on  the 
whole,  have  loft  more  than  it  has  gained. — 
In  truth  ;  it  would  have  been  ftrange  if  our 
numbers  had  not  been  declining ;  for  I  can 
fcarcely  think  of  any  great  caufe  of  depopu- 
lation, which  has  not  for  the  laft  80  years 
been  operating  among  us.  I  think  myfelf, 
however,  obliged  to  Mr.  Young  for  his  re- 
marks. The  anfwer  which  I  would  give  to 
the  chief  of  them  may  be  learnt  from  the* 
notes  in  page  183,  and  375  (a). 

The   laft   pages   of  the   Supplement  have 
been  occaiioned  by  accounts  which  I  receiv- 

(a)  See  likewlfe  the  fecond  edition  of  \hzAppealto  the 
Public  on. the  Subjtfi  of  the  National  Debt y  page  86,  &c, 

b  2  e 
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ed  while  this  edition  was  in  the  prels,  and 
which  came  too  late  to  be  inferted  in  their 
proper  places. 

The  prodigious   traffic  now  carried  on  in 
Life-annuities,  and  the  rage  for  forming  and 
encouraging  Annuity  Schemes,  which  has  for 
fome  time  been  fpreading  through  the  king- 
dom, has  rendered  the  information  which  I 
have  meant  to  convey  in  the  following  work 
particularly  neceffary.     And  I  have  had  the 
pleafure  to  obferve  that  it  has  been  attended 
to.       Several  of   the   Annuity   Societies   in 
LONDON   have  been  diffolvedj  and  there  is 
reafon  to  hope,  that  thofe   which  ftill  re- 
main will  not  be  able  much  longer  to  fup- 
port  themfelves  on  their  prefent  plans,    in 
oppofition  to  the  evidence  of  demonftration, 
and  the  calls  of  juftice  and  humanity. — — 
Thefe  Bubbles^  however,  are  of  little  con- 
fequence,    compared    with    that    GRAND 
NATIONAL   EVIL,  which  is  the  fubjedt  of 
the  fecond  chapter  of  this  treatife.     This  is 
an    evil    on   which   I   could    not    imagine, 
that  any  fuch    efforts   as  mine  would  make 
any   great    imprefiion.       Perhaps,     indeed, 
the  united  efforts   of   all    the   independent 
part   of  the    kingdom    would  now  be   too 

weak 
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weak  to  fave  us  from  the  diftrefs  with  which 
it  threatens  us. 

Much  has  been  faid  for  fome  time  of  a 
plan  mentioned  in  PARLIAMENT,  at  the 
end  of  the  laft  feffion,  for  paying  off  the 
NATIONAL  DEBT.  This  raifed  fome  ex- 
pedtations;  and,  I  will  beg  leave  here  to 
give  a  brief  account  of  it, 

After  providing  for  all  the  current  fer- 
vices,  there  remains  this  year  a  facing  or 
overplus  of  j,2oo,ooo/.  With  this  fum,  apd 
a  profit  of  150,0007.  from  a  Lottery  con- 
lifting  of  60,000  tickets,  (by  a  fcheme  fimi- 
lar  to  that  defcribed  in  the  note,  page  159, 
of  the  following  work)  a  MILLION  AND  A 
HALF  of  the  3  per  cent,  annuities,  purchafed 
at  90,  will  be  paid  off  (#). — When  this  was 
propofed  to  the  Houfe  of  Commons,  it  was 
at  the  fame  time  declared,  that  it  would  be 

(a)  This  fcheme,  applied  to  the  purchafe  of  the  Long 
Annuity  inftead  of  the  3  per  cents,  would  have  gained  con- 
fiderably  more  for  the  public  ;  and  at  t^e  fame  time 
given  equal  profit  to  the  ftock-holders.  The  reafon  of 
this  is,  that  the  market  price  of  the  long  annuity  has 
for  many  years  been  coi)ftamly  5  or  6  per  cent,  below  its 
true  value,  compared  with  the  price  of  the  3  per  cents. ; 
fo  far,  it  feems,  do  the  good  people  in  the  Alley  look  be- 
yond 88  years,  the  prefent  term  for  which  this  annuity 
is  payable. 

b  3  the? 
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the  COMMENCEMENT  OF  A  PLAN  FOR 
PAYING  OFF  THE  NATIONAL  DEBT;  for, 

if  no  extraordinary  fervices  fhould  call  for 
any  other  application  of  the  public  furplufles, 
the  fame  payment  increafed  by  the  intereft 
of  former  payments,  is  intended  to  be  made 
every  year  while  the  peace  lafts :  And  thus, 
reckoning  compound  intereft  at  3  per  cent. 
SEVENTEEN  MILLIONS  will  be  paid  off  du- 
ring  a  peace  of  ten  years. 

On  this  plan  I  will  take  the  liberty,  with 
all  the  deference  which  becomes  me  to  the 
ftation,  abilities,  and  character  of  the  propo- 
fer  of  it,  to  offer  the  following  remarks. 

I  ft,  It  implies,  that  there  is  to  be  a  Lot- 
tery every  year  during  the  whole  continuance 
of  peace. — Formerly,  lotteries  were  expedi- 
ents for  procuring  money  on  more  advanta- 
geous terms,  to  which  government  had  re- 
courfe,  when  preffed  by  the  neceffities  of 
war.  They  are  now,  it  feems,  to  be  efta- 
blifhed  as  permanent  refources  never  to  be 
given  up  or  fufpended. — This  muft  fhock 
every  perfon  who  is  duly  acquainted  with 
the  mifchief  occalioned  by  lotteries,  parti- 
cularly among  the  lower  claffes  of  people. 
The  rage  for  gaming  threatens  the  ruin  of  all 

that 
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that  is  virtuous  and  manly  among  us.  It  is 
increafing  faft,  and  wants  not  to  be  fbftered 
by  government, 

2dly,  The  furplus  of  the  prefent  year  is 
in  part  the  effect  of  fome  extraordinary  fav- 
ings  in  the  laft  year,  which  cannot  be  ex- 
peeled  another  year:  And,  I  believe,  that 
thofe  who  are  beft  acquainted  with  this  fub- 
jec\  muft  be  fenfible  that  there  is  no  fuffi- 
cient  reafon  to  expect,  while  the  augmenta- 
tion of  the  navy  is  continued,  a  conftant 
furplus  of  fo  much  as  a  MILLION  per  arm. 
I  mean  this  on  the  fuppofition,  that  the  pro- 
duce of  the  Sinking  Fund  will  continue  what 
it  is  taken  for  this  year,  and  what  it  has  been 
the  laft  three  years,  or  2,600,000 /,  But  this 
is  certainly  more  than  can  be  depended  on. 
The  difficulties  of  the  Eaft  India  Company ; 
the  ftagnation  of  credit  which  has  lately 
diftreffed  the  public,  and  many  other  caufes, 
may  poiTibly  occafion  Deficiencies*  Should 
ihere,  however,  be  even  an  increafe,  it  will 
be  owing,  I  am  afraid,  to  a  very  bad  caufe  : 
I  mean,  an  increafe  of  our  importations  pro- 
ceeding from  luxury,  and  turning  the  balance 
of  trade  againft  us  ;  and,  confequently,  drain- 
ing the  kingdom  of  itsjpecie,  and  leaving  it 
b  4  more 
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more  and  more  to  the  precarious  and 
gerous  fupport  of  paper-money.     But, 

3dly,  Let  thefurp/us  of  the  public  revenue 
prove  what  it  will,  there  is  too  much  proba^ 
bility  that,  even  during  the  continuance  of 
peace,  fome   emergencies  or  other  will  be 
often  furniming  reafons  or  pretences  for  em- 
ploying it  in  other  ways  than  the   payment 
of  the  public  debts,     This  fos  been  the  cafe 
hitherto;  and  from   the  year    1730  to  the 
prefent  time,  it  has  never  happened,  that  wo 
have  gone  on   above  three  or  four  years  to- 
gether  employing  JitrpluJJes   in   difcharging 
debts.      Though   in  profound    peace   there 
have  been  calls  for  a  different  application  of 
them  ;  nor  can  I  imagine  what  reafon  there 
is  for  believing,  that  our  circumftances  are 
fo  much  changed  for  the  better,  that  there 
will  arife  no  fuch  calls  for  ten  years  tp  come, 
fhould  the  peace  laft  fo  long.     But, 

4thly,  The  moft  capital  4efe£t  in  this  plan 
is,  that  its  operation  is  to  ceafe  as  foon  as  a 
war  begins.  That  is ;  it  is  to  ceafe  at  the 
very  time  when  it  would  operate  to  rnoft  ad- 
vantage, and  when  the  greateft  benefit  might 
be  derived  from  it.  See  this  demonftrated 
in  page  158  of  this  Treatife;  and  in  p.  ij 
of  my  Appeal  to  the  Public  on  the  Subject  of 
the.  National  Debt.  I§ 
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Is  it  then  any  wonder,  that  fuch  a  plan  has 
had  no  effecT:  on  public  credit  ? — Does  it  mean 
anymore  than  thatthefurplufTesof  the  revenue 
(hall  be  applied  to  the  difcharge  of  our  debts, 
when  there  are  no  other  ufes  for  them  ? — And 
was  there  ever  a  time  when  this  was  not 
done?  Is'not  this  the  very  plan  we  have  been 
purfuing  thefe  40  years,  and  to  which  we 
owe  our  prefent  incumbrances  ? — Certain  it 
is,  that  nothing  but  a  plan  that  fhall  go  on 
operating  uniformly  in  'war  as  well  as  in 
peace,  or  the  eftablifliment  of  a  permanent 
fund  that  fhall  never  be  diverted ;  that  is,  in 
other  words,  a  return  to  the  fcherpe  adopted 
by  the  legiflature  in  1716;  and  which  even 
now  ftands  eftablifhed  by  law,  but  which, 
through  the  unpardonable  mifcondud  of  men 
Jn  power,  has  been  defeated  of  its  good 
effedts :  Nothing,  I  fay?  but  this  can  do  us 
any  effentiaj  fervice  j  or,  in  our  prefent  cir- 
cumftances,  be  much  more  than  trifling  with 
the  difficulties  and  dangers  of  the  public.-^ 
Eftabliflj  fuch  a  fund- — Confign  it  to  a  par- 
ticular commiffion,  adling  under  penalties, 
in  fuch  a  manner  as  fhall  tajce  it  out  pf  the 
hands  of  the  Treafury,  and  form  a  check 
even  on  the  Houfe  of  Commons  itfelf. — Sup^ 

ply 
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ply  from  time  to  time  all  deficiencies  juft  as 
if  no  fuch  fund  exifted  j  and,  by  thefe  and 
other  meafures,  convince  the  kingdom  that 
fomething  effectual  is  meant,  and  that  the 
public  debts  are  indeed  in  the  way  to  be  ex- 
tinguilhed. — LET  THIS  BE  DONE;  and  we 
may  foon  fee  a  new  ftate  of  things ;  public 
credit  may  revive;  and  the  kingdom  enjoy  at 
leaft  a  chance  for  being  preferved. — By  the 
confidence  which  fuch  a  meafure  would  give 
in  government  fecurity;  but,  more  efpecial- 
ly,  by  the  increafing  fums  which  would  be 
thrown  annually  into  the  public  markets, 
and  returned  to  the  public  creditors,  the  3 
per  cents,  would  be  foon  raifed  to  par»  and 
in  fome  time  probably  far  above  par.  It 
is  well  known,  what  an  effect  borrowing 
every  year  has  in  finking  the  funds.  Paying 
every  year  would  certainly  have  an  equal 
contrary  effect.  It  would,  to  ufe  the  lan- 
guage of  a  very  able  writer  on  this  fubjecl 
(a]>  caufe  money  to  regorge  in  the  hands  of 
the  lenders  ;  and,  with  the  help  of  prudent 
management,  might  be  productive  of  confe- 
quences  the  moft  advantageous. 

In  the  interval  of  peace  between  the  two 
laft  wars,  the  3  per  cents,  were  at  105.     Let 

(a]  Sir  James  Steuart,    Bart,    in   his  Enquiry  into  tbe^ 
Principles  of  Political  Oec-snomy. 

US 
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us  fuppofe  that,  in  the  circumftances  I  have 
mentioned,  they  would  be  raifed  to  no. 
Particular  advantages  might  be  derived  from 
hence,  which  I  will  endeavour  to  point  out 
diftincftly,  becaufe,  I  think,  they  will  fhew 
in  a  ftriking  light,  how  much  might  be 
done  towards  the  extinction  of  our  debts  in 
a  fhort  courfe  of  years,  were  vigorous  and 
STEADY  meafures  entered  into. 

At  the  period  I  have  fuppofed,  inftead  of 
a  reduction  of  intereft,  which  would  only  re- 
tard the  extinction  of  the  public  debts  (a),  the 
proper  meafure  would  be  a  reduction  of  the 
capital^  attended  with  an  advancement  of 
intereft,  by  fuch  a  meafure  as  the  (b]  fol- 
lowing. 

The  3  per  cents  being  at  110,  and,  con-* 
fequently,  an  immediate  lofs  of  i  o  /.  arifing 
to  the  proprietors  from  every  i  oo  /.  paid  off, 
in  order  to  prevent  this  lofs,  they  would 
probably  confent  to  a  deduction  from  their 
capital  of  double  this  fum,  provided  what 
remained  was  made  irredeemable  for  fifteen 
years,  and  the  fame  intereft  continued — For, 

(a)  See  this  Treatife,  page  139,  &c. 

(b)  Since  the  above  was  written,  I  have  found  that  a 
meafure,  in  fome  refpe&s  fimilar  to  this,  has  been  pro- 
pofed   by  Sir  James  Steuart.     Principles  of  Political  Oeco- 
nomy.  Vol.  II.  page  480. 

3  i  ft. 
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i  ft,  In  this  cafe  they  would  fubmit  for 
the  prefent  to  no  more  than  the  impolitic  n 
of  a  new  name  on  their  capital.  That  is, 
every  proprietor  of  ioo/.  flock  being  to  re- 
ceive 3  /.  per  annum  for  it,  as  he  had  always 
done,  he  would  fuffer  only  the  inconvenience 
of  hearing  it  called  by  the  name  of  80  /, 
ftock  (a). 

(a]  It  deferves  notice  here,  that  fuch  a  meafure  as  this 
has  been  a&ually  employed  to  increafe  our  debts.-— In 
1758,  the  lenders  of  6,600,000 /.  were  entitled  to  a 
capital  of  ii5/.  for  every  ioo/.  fubfcribed,  or  of 
7, 990,000 /.  in  the  ftock  of  the  3  percent,  annuities: 
The  confequence  of  which  muft  be,  that  in  difcharging 
this  debt,  15  per  cent,  or  near  a  million,  muft  be  paid 
which  was  never  received,  and  by  which  nothing  has 
been  gained. — This  meafure  feems  to  have  been  adopted 
only  to  2:am  the  appearance  of  borrowing  at  a  low  inte- 
reft.- — Were  a  perfon  in  private  life  to  borrow  ioo/.  on 
the  condition  that  it  fhall  be  reckoned  200 /.  borrowed 
at  2~  per  cent,  he  would,  by  fubje&ing  himfelf  to  the 
neccflftty  (jf  he  ever  difcharged  the  debt,)  of  paying 
flottlii;  trie  fum  he  had  received,  gain  fomewhat  of  the  air 
of  borrowing  at  2~per  cent,  though  he  really  borrowed  at  5 
percent.  $ut  would  fuch  a  perfon  he  thought  in  his  fenfes  ? 
— One  cannot,  indeed,  without  pain,  confider  how  need- 
lefsly  the  capital  of  our  debts  has  been  in  feveral  inftances 
increafed  -r-rl  could  fhtw,  in  particular,  that  about  four 
millions  of  the  confolidated  ^  per  cents,  are  an  addition  to 
the  capital  which  has  been  made  without  the  leaft  reafon 
for  it,  or  the  poflibility  of  obtaining  any  advantages  by 
it. — Thus  do  fpendthnfts  go  on  loading  their  eftates 
with  debts,  carelefs  what  difficulties  they  throw  on  the 
djfcharge  of  the  principal,  leaving  that  to  their  fucceflbrs, 
and  fatisfied  with  any  expedients  that  will  make  things 
do  their  time. — When  will  our  Statefmen  learn  to  carry 
their  views  to  futurity  ? 

But, 
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But,  2dly,  The  difcharge  of  the  capital 
being  not  to  take  place  till  after  the  expira- 
tion of  15  years,  and  then  only  to  commence 
and  to  be  the  gradual  work  of  feveral  years, 
the  benefit  offered  to  the  public  creditors 
would,  in  reality,  be  near  the  true  value  of 
the  reduction  to  which  they  contented. — For 
inflano3 — 20  /.  the  payment  of  which  is  to 
be  delayed  fifteen  years,  and  then  to  be  made 
by  fmall  annual  payments  till  completed, 
cannot  be  worth  in  prefent  money  much 
more  than  io/.  and,  therefore,  it  would  be 
reafonable  in  the  proprietors  of  a  ioo/.  flock 
to  give  up  20  /.  for  if  on  fuch  terms,  in  or- 
der to  fave  io/.  in  hand. 

But  it  feems  certain,  that,  in  the  circum- 
fiances  I  am  fuppofing,  the  public  creditors 
would  be  glad  to  give  up  a  larger  fum  than 
was  equivalent  to  the  value  of  the  prefent 
fum  faved.  For,  the  lofs  being  future  and 
diftant,  it  would,  in  confequence  of  prin- 
ciples neceflary  in  human  nature  and  often 
fatally  prevalent,  be  much  lefs  regarded  than 
in  proportion  to  its  true  value. 

But,  farther;  this  lofs  would  be.  confider- 
ed  in  general  as  a  lofs  likely  to  fall  on  po- 
ilerity,  or  fome  future  purchafers  of  flock, 

and 
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and  not  on  any  prefent  creditors  *,  and,  con- 
fequently,  the  fame  difpofition  that  has 
formed  and  promoted  the  bubbles  which 
have  done  fo  much  mifchief  in  this  king* 
dom,  would,  in  this  cafe,  be  made  to  ope- 
rate to  its  advantage. 

I  have,  therefore,  certainly  kept  within 
bounds,  when  I  have  reckoned  that  a  re- 
duftion  of  20 /.  per  cent,  in  the  capital  of 
the  3  per  cents,  might  fye  made,  in  the  cir- 

cumftances  1  have  mentioned. Let  then 

fuch  a  reduction  be  fuppofed  to  be  applied 
to  jixty  millions  of  the  3  per  cents.  This 
will  leave  much  more  than  enough  free  for 
the  operations  of  the  fund  5  and  by  fuch 
management  as  that,  which,  in  1749,  re- 
duced 57  millions  from  an  intereft  of  4  per 
cent,  to  an  intereft  of  3  per  cent,  there  is  no 
reafon  to  doubt  but  it  might  be  accomplifh- 
ed  in  one  year,  or  at  moft  in  two  or  three 
years  3  and  the  confequence  would  be,  that 
a  capital  of  fixty  millions  would  be  reduced 
to  48  millions ;  or,  that  twelve  millions  of 
debt  would  be  cancelled  without  expence  or 
difficulty. 

But  this  is  not  the  only  advantage 
which  would  arife  from  fuch  a  meafure,— 

At 
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At  the  end  of  the  term  I  have  mentioned, 
48  millions  would  be  redeemable  debts,  bear- 
ing 3!  per  cent,  intereft.  Thefe  would  fell 
much  above  par  \  and  zfecond  reduction,  on 
condition  of  irredeemablenefs  for  a  foorter 
term*  might  be  applied  to  fuch  a  part  of 
them  as  it  might  not  be  neceffary  to  leave  free; 
and  thus,  by  the  fame  means  with  the  fore- 
going, feveral  millions  more  might  be  anni- 
hilated.— At  the  fame  time  the  fund,  which 
had  hitherto  been  employed  in  difcharging 
redeemable  3  per  cents,  might  be  applied  to 
the  difcharge  of  debts  bearing  3!  per  cent. 
intereft,  and  therefore  would,  as  proved  in, 
page  138,  be  accelerated  in  its  operation. 
And  at  the  end  of  ihejecond  term,  it  might 
be  applied  to  debts  bearing  a  ftill  higher  in- 
tereft, and  therefore  would  be  ftill  more  ac- 
celerated.  This  feems  to  go  to  the  very 

limit  of  poffibility  on  this  fubjedl. — Money 
in  a  fund,  NEVER  DIVERTED,  is  improved 
at  compound  intereft  j  and,  this  being  the 
very  beft  improvement  of  money  poffible, 
there  can  be  no  method  of  difcharging  debts 
fo  expeditious.  But  by  the  fcheme  now  ex- 
plained, THE  OPERATIONS  OF  COMPOUND* 
INTEREST  ITSELF  WOULD  BE  AIDED.  It 

would 
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would  be  eafy  to  (hew,  that,  in  40  years,  arid 
without  the  aid  of  Lotteries^  a  HUNDRED 
MILLIONS  of  the  3  per  cents,  might  in  this 
way  be  difcharged,  with  a  prefent  annual 
furplus  of  (a)  no  more  than  900,000 /.  to  be 
increafed  in  the  year  1781  by  200*000  L  (b) 
which  the  public  will  gain  by  the  reduction 
of  the  confolidated  4 per  cents,  to  %.per  cents* 
And  this,  without  all  doubt,  is  near  TWICE 
as  much  as  can  be  done  in  the  fame  time 
with  the  famefurp/us,  by  any  other  equitable 
means. — With  a  prefent  annualy#r/>/#j-  of  a 
milliony  no  more  than  twenty-Jive  millions  of 
the  3  per  cents,  would  be  converted  into  life- 

(a]  About  twenty  millions  would  be  difcharged 
without  any  difburfement  of  money;  and  the  remainder 
would  be  difcharged  by  the  accumulation  of  the  fund, 
applied,  for  the  firft  25  years,  to  the  payment  of  debts 
bearing  3  per  cent,  intereft,  and  afterwards  to  debts 
bearing  higher  interefts. 

The  management  above  propofed  might  be  applied  to 
the  propofal  in  page  156,  and  would  very  much  improve 
it. — That  propofal  requires  a  prefent  furplus  of  a  million 
and  a  half  per  annum ;  and  could  fuch  a  furplus  be  gain- 
ed, our  deliverance  would  be  rendered  much  more  pro^ 
bable  and  complete  ;  but  that  being  more  than  can  be 
obtained  without  retrenchments  and  favings,  which, 
however  practicable,  are  not  to  be  expected,  I  have 
been  induced  to  enquire  what  might  be  done  with 
fmaller  furplufTes. 

(b)  In  1782  there  will  be  another  faving  gained,  from 
the  reduction  of  four  millions  and  a  half,  3-  per  cent,  an- 
jiuities,  1758,  to  an  intereft  of  3  per  tent. 

7  annui- 
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annuities,  fuppofing  the  proprietors,  one 
with  another,  to  accept,  in  lieu  of  every 
I  oo  A  flock,  7/.  per  ann.  for  life.  And 
the  whole  incumbrance  on  the  public  occa- 
fioned  by  fuch  annuities,  would  not  be  en- 
tirely removed  in  lefs  than  feventy,  or  per- 
haps eighty  years. 

Were  a  furplus  of  a  million  per  a?in.  em- 
ployed in  converting  the  3  per  cents,  into 
long  annuities,  a  hundred  millions  might  in- 
deed be  difcharged,  by  locking  it  up  for  a 
term  of  years,  and  offering  the  proprietors 
4  /.  per  ann.  for  that  term,  in  lieu  of  every 
ioo/.  flock.  But  it  would  be  necefTary  to 
make  the  term  much  longer  than  forty  years. 
He  that  will  confider  the  low  price  of  the 
long  annuity  now  at  market,  may  fatisfy 
himfelf,  that  no  term  fhorter  than  Jixty  or 
feventy  years  would  be  accepted;  and  the 
fame  furplus,  locked  up  for  feventy  years, 
\vould,  in  the  way  I  have  propofed,  dif- 
charge  THREE  HUNDRED  MILLIONS. 

I  mufl  repeat  here   what  cannot   be  too 

much  inculcated,  that  a  war  would  have  no 

other  effect  on  fuch  a  fcheme  than  to  aid  it. 

The  operations  of  the  fund  would  be  quick- 

c  ened 
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ened  in  the  manner  explained  in  page 
157,  &c.  And,  fuppofing  no  diversions  of  it 
during  the  exigences  of  war,  fuch  a* demon- 
ilration  would  be  given  to  the  public,  that 
an  unalterable  plan  was  at  laft  eftabliflied, 
as  could  not  fail  to  produce  the  happieft 
efteds ;  and  to  enable  government,  when 
peace  came,  to  carry  into  execution  fuch 
meafures  as  I  have  propofed  to  the  greateft 
advantage. 

The  lofs  of  the  million  furplus,  in  a  time 
of  war,  is  a  lofs  that  muft  be  fubmitted  to, 
whatever  plan  is  adopted  ;  nor  would  it,  in 
that  which  I  have  propofed,  be  productive 
of  any  additional  burdens  or  difficulties. 
— In  war  it  would  be  neceffary  to  borrow 
feveral  millions  annually ;  and,  at  fuch  a  time, 
the  neceffity  of  borrowing  one  million  extra- 
ordinary could  not  make  any  great  diffe- 
rence :  And,  as  this  would  be  done  to  con- 
vey a  conviftion  with  which  the  very  power 
of  borrowing  was  connected,  and  to  preferve 
&fund  on  which  the  very  being  of  the  ftate 
depended,  none  but  the  beft  confequences 
could  arife  from  it.  The  public  burdens 
would  be  even  lefs  increafed  by  a  war,  in 

con- 
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confequence  of  having  a  million  per  annum 
during  its  continuance,  thus  withdrawn 
from  the  fupplies.  For,  let  us  fuppofe  fix 
millions  neceffary  to  be  borrowed  every 
year  to  defray  the  expences  of  war,  Jive 
millions  only  of  which  would  have  been 
wanted,  had  not  the  million  furphis  been 

locked    up. Suppofe    farther,     that    the 

fcheme,  by  keeping  up  public  credit,  and 
throwing  money  every  year  into  the  hands 
of  lenders,  enables  government  to  borrow  at 
I  /.  per  cent,  lefs  intereft  than  would  be 
otherwife  required,  or  at  4  inftead  of  5  per 
cent.— In  thefe  circumftances,  there  would 
arife  a  prefent  faving  to  the  kingdom  of 
1 0,000 /.  per  ann.-,  for  the  intereft  vi  Jix 
millions  at  4  per  cent,  is  10,000  /,  lefs  than 
jthe  intereft  of  Jive  millions  at  5  per  cent.  (a). 

And 

(a)  There  would,  indeed,  be  an  iacreafe  of  capital ; 
but  this  we  have  hitherto  never  regarded,  when  it  has 
pot  been  attended  with  an  increale  of  inter  ejl.  In  the 
prefent  cafe,  however,  it  would  not  be  riecciiary,  that 
the  increafe  of  capital  Ihould  make  any  addition  to  the 
public  burdens.  For, 

ift,  The  fcheme  might  foon  be  applied  to  the  cap:taJ, 
and  would  cancel  it  falter  than  the  capital  of  3  per  cents. 
on  account  of  the  higher  intereft  it  bore. 

2dly,  The  price  of  it  would,  when    peace  came,  rife 

far  above  par  j  and,  therefore,  it  might  eafiiy  be  reduced 

C  2  from 
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And  fuch  a  faving,  repeated  every  year  of  3 
war,  would  be  an  objedl  of  fome  importance 
to  the  kingdom.— Indeed,  there  may  be  no 
poffibility  of  conceiving  what  important 
effeds  in  this  way,  the  eftablifhment  of  fuch 
a  fcheme  might  produce.  During  its  pro- 
grefs  in  difcharging  our  debts,  and  before  it 
could  give  any  relief  by  the  annihilation  of 
taxes,  it  might  fave  the  kingdom,  by  pre- 
ferving  it  from  difficulties  which  would  have 
funk  it.  And  every  one  muft  be  fenlible  of 
this,  who  has  confidered  what  danger  there 
is  that  a  war,  fliould  it  become  unavoidable 
before  our  debts  are  put  into  any  certain 
method  of  redemption,  will  either  entirely 
overwhelm  public  credit,  or  fo  much  weaken 
it,  as  to  produce  an  impoffibility  of  borrow- 
ing, except  on  very  exorbitant  intereft,  and, 
confequently,  of  finding  taxes  fufficiently 
productive  to  pay  fuch  intereft. — The  gene- 

from  fix  to  five  millions  by  the  management  I  have  ex- 
plained. 

3<ily,  There  are  even  methods  by  which  fix  millions 
might  be  Borrowed  at  4  per  cent,  and  the  capital  fixed, 
without  inconvenience  or  difficulty,  to  five  millions. — — 
Thofe  who  do  not  chufe  to  give  me  credit  for  this,  may, 
if  they  pleafe,  think  it  a  miftake.  The  full  explanation 
of  it  would  lead  to  an  account  of  the  beft  method  of 
contracting  debts,  for  which  I  have  here  no  room. 

ral 
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ral  apprehenfion  now  is,  that  the  nation  is 
overloaded ;  and  that  its  debts  will  never  be 
paid.  This  keeps  the  funds  near  18  per 
cent,  lower  than  they  were  in  the  laft  peace. 
In  the  next  war  fuch  apprehenfions  will  in^- 
creafe,  and  produce  great  danger.  But 
jfhould  it  be  then  feen,  that  a  plan  for  rer 
deeming  our  debts,  the  moft  efficacious  that 
poffibility  itfelf  allowed,  was  going  on ;  and, 
in  confequence  of  being  guarded  in  fome 
fuch  manner  as  I  have  hinted,  would  not,  or 
could  not  eafily,  be  revoked  -,  in  thefe  circum- 
ftances,  all  danger  would  be  fq  far  leflened, 
that  it  might  be  practicable  to  find  new  taxes 
which  would  fupport  the  expences  of  war 
during  the  operations  of  the  fcheme. — If  any 
one  believes  the  contrary,  let  him,  in  God's 
flame,  think  what  a  condition  we  are  in. — 
I  hope  our  circumftances  are  not  fo  defpe- 

rate. Many  favings   might   certainly   be 

made,  without  particular  difficulty,  in  the 
collection  and  expenditure  of  the  revenue.— 
A  confiderable  annual  income  might  be  der 
rived  from  taxes  upon  horfes,  dogs,  livery- 
fervants,  and  celibacy  -,  from  an  increafe  of  the 
tax  upon  coac&es  and  plate;  and  from  a  tax 

pn 
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on  all  legacies  and  fucceflions  to  eftates. 
The  laft  tax  would  be  only  obliging  thofe 
who  had  enjoyed  the  protection  of  the  ftate 
during  life,  to  contribute  towards  its  fupport 
at  death.  And  all  the  other  taxes  would 
neceflarily  do  good  in  whatever  way  they 
operated. 

But  I  am  got  far  beyond  the  limits  I  pre* 
fcribed  myfelf  when  I  begun  this  Preface. T-I- 
As  the  national  debt  is  a  fubjedl  unfpeakably 
interefting  (a)  to  this  nation,  I  could  not  al- 
low myfelf  to  omit  any  thing  that  appeared 
to  me  of  confequence  upon  it  j  and  the  Rea- 
der of  this  Treatife  will  on  this  account,  I 
hope,  excufe  me,  if  I  have  detained  him 
here  too  long  and  too  improperly.— In  re- 
viewing what  I  have  written,  I  am  indeed 
almofl  difpofed  to  congratulate  myfelf  on 
having  pointed  out  a  method  of  difcharging 
the  public  debts  in  a  fhort  period  of  years? 

(a]  Mr.  GORDON  tells  us,  that  the  great  and  good 
Mr.  TRENCHARD  had  two  things  much  at  heart, 
namely,  keeping  England  clear  of  foreign  broils,  and 
paying  off  the  public  debts.  He  thought  that  one  of 
thefe  depended  on  the  other,  and  that  the  fate  and  being 
of  the  State  depended  on  the  latter.  Mr.  GORDON  adds, 
that  he  believed' no  one  who  thought  at  all,  could  think 
Mr.  TRENCHARD  miftaken.  Preiace  to  Cato's  Letters. 
7  with 
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with  ifurplus  now  in  our  pofleffion,  and  the 
INVIOLABLE  appropriation  of  which  will 
never  be  felt,  except  in  effefts  the  moft  fa- 
lutary  and  beneficial. — But  I  fall  back  into 
diffidence.  Much  has  been  before  faid  on 
this  fubjed;  by  writers  of  more  confequence 
to  no  purpofe;  and  we  fhall  purfue  the 
path  we  are  in,  till  the  edge  of  the  pre- 
cipice towards  which  we  are  advancing 
awakens  us,  and  ruin  becomes  certain  and 
unavoidable. — -The  diftrefs  occafioned  by  the 
fhock  lately  given  to  the  bubble  of  paper- 
credit,  is,  I  am  afraid,  a  prelude  to  unfpeak- 
ably  greater  calamities,  and  a  warning  to 
prepare  for  them. 


ERRATA, 


ERRATA. 

Page  41.  line  6.  for  marriage  In  feven  fails  of  leaving 
children  that  furvive  their  parents,  read  one  in  feven 
of  all  who  die  widov/ers  leave  no  children* 

Page  79.  line  14.  for  exceed  confiderably  the  number  of 
marriages,  read  exceed  confiderably  half  the  number 
of  marriages. 

Page  316.  column  3.  of  the  firft  Table,  line  I  from  the 
bottom,  for  .0199,  read  .0899. 


CHAP.     I. 


Queftions  relating  to  Schemes  for  grant- 
ing Reverfionary  Annuities^  and  the 
Values  of  AJfurances  on  Lives. 


"  A 


QjJ  E  S  T  I  O  N      I. 


Set  of  married  men  enter  into  a 
W  "  Society  for  fecuring  annuities  to 
&  "  their  widows.  What  fum  of 
money,  in  a  fingle  prefent  pay- 
"  ment,  ought  every  member  to  contribute, 
"  in  order  to  entitle  his  widow  to  an  an- 
nuity of  30  /.  per  ann*  for  her  life,  eftimat- 
ing  intereft  at  4  per  cent  ?" 


ANSWER. 

It  is  evident,  that  the  value  of  fuch  an  ex- 
pedation  is  different,  according  to  the  diffe- 
rent ages  of  the  purchafers,  and  the  propor- 
tion of  the  age  of  the  wife  to  that  of  the 
hufband.  Let  us  then  fuppofe,  that  every 
perfon  in  fuch  a  fociety  is  of  the  fame  age 
with  his  wife,  and  that  one  with  another  all 
the  members  when  they  enter  may  be  reck- 
B  oned 
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oned  40  years  of  age,  as  many  entering  above 
this  age  as  below  it.  It  has  been  demonftrat- 
ed  by  Mr.  De  Moivre  and  Mr.  Simpfon,  that 
"  the  value  of  an  annuity  on  the  joint  con- 
"  tinuance  of  any  two  lives,  fub trailed  from 
"  the  value  of  an  annuity  on  the  life  in  ex- 
"  pe&ation,"  gives  the  true  prefent  value  of 
an  annuity  on  what  may  happen  to  remain  of 
the  latter  of  the  two  lives  after  the  ather. 

In  the  prefent  cafe,  the  value  of  an  annuity 
to  be  enjoyed  during  the  joint  continuance  of 
two  lives,  each  (a)  40,  (b]  is  9.826,  accord- 
ing 

(a)  See  Table  VII.  Appendix. 

(I)  The  values  of  joint  lives  and  reverfions,  as  deduced 
from  the  Brejlaw  obfervations,  are  not  given  in  any  part 
of  this  work  from  Mr.  De  Moivris  rules  in  his  treatife  on 
annuities  on  lives.  For  thefe.  rules  are  approximations, 
which  give  refults  fo  far  from  the  truth,  as  to  be,  not 
only  ufelefs,  but  dangerous.  In  the  fecond  eflay  in  the 
Appendix,  a  particular  account  of  this  will  be  given, 
and  alfo  of  the  method  in  which  thefe  values  have  been 
calculated. 

Mr.  De  Moivre  has  calculated  the  values  offing/e  lives, 
on  the  fuppofition  of  an  equal  decrement  of  life  thro*  all  its 
ftages  till  the  age  of  86,  which  he  considered  as  the  ut- 
mbft  probable  extent  of  life.  Thus  ;  let  there  be  56  per- 
.fons  alive  at  30  years  of  age.  It  is  fuppofed  that  one  wilt 
die  every  year  till,  in  56  years,  they  will  be  all  dead. 
The  fame  will  happen  to  46  at  40,  in  46  years.  To  36 
at  50,  in  36  years,  and  fo  on  for  all  other  ages.  The 
number  of  years  which  a  given  life  wants  of  86,  he  calls 
.  the  complement  of  that  life.  Fifty-fix,  therefore,  is  the 
complement  of  30  ;  46  of  40,  and  36  of  50. 

This  hypothecs  eafes  very  much  the  labour  of  calcula- 
ting the  values  oflives;  and  it  is  fo  conformable  to  Dr. 
HMy's  table  of  obfervations?  that  there  is  little  or  no  rea- 
5  fon 
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ing  to  the  probabilities  of  life  in  the  Table  of 
Observations  formed  by  Dr.  Halley,  from  the 
bills  of  mortality  of  Brejlaw  in  Silefia.  The 
value  of  a  fingle  life  40  years  of  age,  as  given 
by  Mr.  De  Moivre,  agreeably  to  the  fame  Ta- 
ble, is  13.20  (a)  >  and  the  former  fubtra&ed 
from  the  latter,  leaves  3.37,  or  the  true  num- 
ber of  years  purchafe,  which  ought  to  be 
paid  for  any  given  annuity,  to  be  enjoyed  by  a 

fon  for  diftinguilhing  between  the  values  of  lives  as  de- 
duced from  this  Table,  and  the  fame  values  deduced  from 
the  hypothefis. 

In  order  to  avoid  putting  the  reader  to  trouble,  I  hr.ve 
given  this  table  at  the  end  of  this  work.  And  I  have  alfo 
given  two  other  tables  which  I  have  formed  from  the  bills 
of  mortality  at  Northampton  and  Norwich.  Thefe  laft 
tables  anfwer  more  nearly  to  Mr.  De  Moivres  hypothefis 
than  even  Dr.  Halleys  table  ;  and  the  difference  between 
the  values  offagle  and  joint  lives  by  the  hypptbefis^  and  the 
fame  values  computed  ftrictly  from  the  tables,  is  gene- 
rally lefs  in  thefe  tables  than  in  Dr.  HaSqSy  as  will  be 
fhewn  in  the  laft  Eflfay.  When,  therefore,  in  the  courfe 
of  this  work  the  values  of  Jingle  and  joint  lives  are  men- 
tioned, as  given  agreeably  to  Dr.  Hattey's  table,  it  muft  be 
underftood,  that  they  are  taken  from  Tables  VI.  and  VII. 
in  the  Appendix,  and  given  in  ftrid  agreement  only  to  the 
hypothefis ;  and  that  for  this  reafon,  they  are  in  reality  ftill 
more  conformable  to  the  Northampton  and  Norwich  tables. 

The  inhabitants  of  London^  as  is  well  known,  not  liv- 
ing fo  long  as  the  reft  of  mankind,  the  values  of  fingle  and 
joint  lives  there,  are  confiderably  lefs  than  thofe  juft  men- 
tioned. And,  therefore,  whenever  I  have  had  London 
lives  in  view,  I  have  given  particular  notice  of  it,  and 
taken  their  values  from  Mr.  Simpfon^  who  has  calculat- 
ed them  with  much  accuracy  from  the  London  tables  gf 
obfervation.  See  Tables  X.  and  XL 

(a)  See  Table  VJ.  Appendix. 

B  2  jperfoa 
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perfon  40  years  of  age,  provided  he  furvives 
another  perfon  of  the  fame  age,  intereft  being 
reckoned  at  \per  cent,  per  annum.  The  an- 
nuity, therefore,  propofed  in  this  Queftion 
being  307.  the  prefent  value  of  it  is  30  mul- 
tiplied by  3.37,  or  101  /.  2s. 

By  calculating  from  Mr.  Simpforis  Tables 
(a)>  formed  from  the  bills  of  mortality  of 
London,  this  value  comes  out  io2/. 

The  difference  in  the  value  of  the  reverfion 
will  be  inconfiderable,  whether  the  common 
age  is  taken  a  few  years  more  or  lefs  than  40. 
Thus  married  men  of  30  ought  not,  accord- 
ing to  Dr.  Hal/ey's  Table,  to  give  two-fifths 
of  a  year's  purchafe  more,  for  any  given  re- 
verfionary  annuity  for  their  wives,  than  mar- 
ried men  of  50,  provided  they  are  of  the  fame 
ages  with  their  wives ;  and  one  quarter  more, 
according  to  Mr.  Simpfon's  Table.  If  the 
wives  are  younger  (as  is  generally  the  cafe) 
there  will  indeed  be  a  confiderable  difference ; 
for  the  value  now  determined  would  be  1 20  /. 
according  to  the  Brejlaw  Obfervations,  fup- 
pofing  the  two  lives  to  be  40  and  33,  or 
that  wives  are  one  with  another  feven  years 
younger  than  their  huitbands ;  and  n8/.  IO.T. 
according  to  the  London  Obfervations. 

(*)  See  Table  X.  and  XI.  Appendix. 
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QjJ  E  S  T  I  O  N      II. 

"  Suppofing  fuch  a  fociety  as  that  defcrlb- 
"  ed  in  the  preceding  Queftion,  to  be  limit- 
"  ted  to  a  certain  number  of  members,  and 
"  conftantly  kept  up  to  that  number,  by  the 
"  admiflion  of  new  members  as  old  ones  are 
"  loft,  in  confequence  of  their  own  deaths, 
"  and  the  deaths  of  their  wives  :  What  is  the 
"  number  of  annuitants  which,  in  fome  time 
"  after  its  eftabliihment,  will  come  to  be 
*'  conftantly  Upon  it  ? 

ANSWER. 

Since  every  marriage  produces  either  a 
widow  or  widower ;  and  iince  all  marriages 
taken  together  would  produce  as  many  wi- 
dows as  widowers,  were  every  man  and  his 
wife  of  the  fame  age,  and  the  chance  equal 
which  (hall  die  firft;  it  is  evident,  that  the 
number  of  widows  that  have  ever  exifted  in 
the  world,  would,  in  this  cafe,  be  equal  to 
half  the  number  of  marriages.  And  what 
would  take  place  in  the  world,  muft  alfo,  on 
the  fame  fuppofitions,  take  place  in  this  fo- 
ciety.  In  other  words ;  every  other  per- 

fon  in  fuch  a  fociety  leaving  a  widow,  there 
muft  arife  from  it  a  number  of  widows  equal 
to  half  its  own  number. — But  this  does  not 
determine  what  number,  all  living  at  one  and 
the  fame  time,  the  fociety  may  expect  will 
B  come 
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come  to  be  conftantly  upon  it.  For  if  every 
widow  lived  no  more  than  a  year,  the  fociety 
would  never  have  more  annuitants  upon  it, 
than  came  on  in  a  year.  And  on  the  con- 
trary, if  none  ever  died,  the  number  of  an- 
nuitants would  go  on  increafing  for  ever. — 
'Tis,  therefore,  neceffary,  in  order  to  anfwer 
the  prefent  enquiry,  to  determine  how  long 
the  duration  of  furvivorjhip  between  perfons 
of  equal  ages  will  be,  compared  with  the  du- 
ration of  marriage.  And  the  truth  is,  that, 
fuppofing  the  probabilities  of  life  to  decreafe 
uniformly  (a)>  the  former  is  equal  to  the 
latter  ;  and  confequently,  that  the  number 
of  furvivors,  or  (which  is  the  fame  fuppo- 
fing no  fecond  marriages)  of  widows  and  wi- 
dowers alive  together,  which  will  arife  from 
any  given  fet  of  fuch  marriages  conftantly 
kept  up,  will  be  equal  to  the  whole  num- 
ber of  marriages ;  or  half  of  them  (the  num- 
ber of  widows  in  particular)  equal  to  half 

(a]  That  is,  fuppofing  that  out  of  any  given  number 
alive  at  any  age,  the  fame  number  will  die  every  year  'till 
^11  are  dead.  See  the  preceding  note.  That  on  this  hy- 
pothefis,  the  duration  of  furvivorihip  is  equal  to  the  du- 
ration of  marriage,  when  the  ages  are  equal  ;  or,  in  other 
words,  that  the  expeBathn  of  two  joint  lives,  the  ages 
being  equal,  is  the  fame  with  the  expeflati&n  or"  furvivor- 
fhip,  may  be  learnt  from  the  j8th.  and  2Oth  problems  of 
Mr.  De  Moivris  treatife  on  annuities  j  and  a  demonftra- 
tion  of  it,  together  with  a  particular  explanation  of  this 
fubjeft,  m^y  be  found  at  the  beginning  of  the  firft  EfTay, 
to  which  I  muft  beg  the  reader  to  turn,  if  he  is  at  any 
lofs  about  the  full  meaning  of  what  is  here  faid. 

the 
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the  number  of  marriages. — Now,  it  appears 
that  the  decreafe  in  the  probabilities  of  life, 
is  in  fact  nearly  uniform.  According  to  the 
B  re/law,  the  Northampton  and  Norwich  Ta- 
bles of  Obfervation,  almoft  the  fame  num- 
bers die  every  year  from  20  years  of  age  to 
77  (a).  After  this,  indeed,  fewer  die,  and 
the  rate  of  decreafe  in  the  probabilities  of 
life  is  retarded.  But  this  deviation  from  the 
hypothefis  is  inconliderable ;  and  its  effect, 
in  the  prefent  cafe,  is  to  render  the  duration 
of  furvivormip  longer  than  it  would  other- 
wife  be.  According  to  the  London  Table  of 
Obfervations,  the  numbers  dying  every  year 
begin  to  grow  lefs  at  50  years  of  age ;  and 
from  hence  to  extreme  old  age,  there  is  a 
conftant  retardation  in  the  decreafe  of  the 
probabilities  of  life  (b).  Upon  the  whole, 
therefore,  it  appears  in  anfwer  to  the  pre- 
fent Queftion,  that  "  according  to  the  three 
*€  former  Tables  of  Obfervations,  and  fuppo^ 
"  fing  no  widows  to  marry,  the  number 
"  enquired  after  is  fomewbat  greater  than 
"  half  the  number  of  the  fociety ;  but,  ac~ 
"  cording  to  the  London  Table,  a  good  deal 
*•'  greater" 

It  muft  be  carefully  remembered,  that  this 
has  been  determined  on  the  fuppofition,  that 

(a)  See  Tables  III.  IV.  and  V.  Appendix. 

(b)  The  reafon  of  this  difference  between  the  London 
and  other  Tables,  will  be  given  at  the  end  of  the  fourth 

B  4.  hulbands 
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hufbands  and  their  wives  are  of  equal  ages, 
and  that  in  this   cafe  it  becomes  an  equal 
chance  which  fhall  die  firft.     In  reality  nei- 
ther of  thefe  fuppofitions  is  juft.     Huibands 
in  general  are  older  than  their  wives ;  and,  in 
equal  ages,   the  mortality  of  males  has  been 
found  to  be  greater  than  the  mortality  of  fe- 
males.    For  both  thefe  reafons,    it  is  much 
more  than  an  equal  chance  that  the  hufband 
will  die  before  his  wife,  or  that  the  woman 
(hall   be  the  furvivor  of  a  marriage,  and  not 
the  man.     This   will   increafe  confiderably 
the  duration  of  furvivorfhip  on  the  part  of 
the  woman,  and  confequently  the  number 
enquired  after  in  this  Queftion.     The  mar- 
riage of  widows  will  alfo  diminifh  this  num- 
ber, and  the  operation  of  thefe  caufes  will 
be  different  in  different  lituations.     But  it  is 
by  no  means  to  be  expected  (in  the  fituatioa 
of  the  focieties  I  have  in  view)  that  the  di- 
minution from  the  latter  caufe  will  be  con- 
fiderable  enough,  to  overbalance  the  opera- 
tion of  all  the  other  caufes  which  have  been 
mentioned,    and   reduce  the   number  under 
confideration  fo  low,  as  half  the  number  of 
marriages  (a). 

SCHOLIUM. 

In  London  it  appears,  that  there  is  a  re- 
tardation of  the  decreafe  in  the  probabilities 

(a}  It  will  be  obferved  hereafter,  that  this  obfervation 
has  been  found  to  be  true  in  fail. 
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of  life,  which  renders  the  duration  of  furvi- 
vorfhip  between  two  lives  of  equal  ages,  con- 
fiderably  longer  than  their  joint  continuance, 
It  feems  worth  obferving,  that  this  is  the 
reafon  why,  though  the  probabilities  of  life, 
and  therefore  the  values  of  fingle  and  joint 
lives,  are  lefs  in  London  than  in  other  places, 
yet  the  values  of  reverfions  depending  on  fur- 
vivorfhips,  are  in  fome  cafes  greater  there. 
It  is  proper  to  add,  that  this  likewife  is  the 
reafon  why,  in  calculating  the  values  of  joint 
lives  and  reverfions,  the  prefent  value  of  an 
annuity  payable  yearly  to  the  furvivor  of  two 
equal  lives,  may  come  out  equal  to,  or  even 
greater  than,  the  prefent  value  of  a  like  an- 
nuity for  the  joint  lives.  As  an  annuity,  du- 
ring fuch  furvivorfhip,  will  probably  ndt  be- 
come payable  for  fome  years,  and  therefore 
the  money  given  for  it  will  have  time  to  ac- 
cumulate, it  is  manifeft,  that  the  value  of  it 
could  never  be  equal  to  the  value  of  an  an- 
nuity on  the  joint  lives,  the  payment  of 
which  begins  immediately,  were  not  the  ob- 
fervation  now  made  true, 

QJI  E  s  T  i  o  N     III. 

"  Such  a  fociety  as  that  defcribed  in  the 
"  preceding  Queitions  being  fuppofed ;  in 
"  what  time  will  the  number  of  annuitants 
"  upon  it  come  to  a  maximum  ?" 
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ANSWER. 

Tn.  order  to  be  more  clear  in  anfwering  this 
;eftion  I  will  firft  fuppofe  the  fociety  to 
comprehend  in  it  from  its  firft  eftablifhment, 
tf//the  married  perfons  of  all  ages  in  any  town 
or  country,  where  the  number  of  people  con- 
tinue condantly  the  fame.  In  this  cafe,  the 
whole  collective  body  of  members  will  be,  at 
their  greateft  age,  at  the  time  of  the  eftablifh- 
ment of  the  fociety;  and  the  number  of 
members,  together  with  the  number  of  wi- 
dows left  every  year,  will,  taking  one  year 
with  another,  admit  of  no  increafe  or  dimi- 
nution. The  number  of  widows  in  life  to- 
gether,  derived  from  any  given  number  com- 
ing on  a  fociety  every  year,  will  increafe  con- 
tinually, 'till  as  many  die  off  as  are  added 
every  year ;  that  is,  'till  they  come  to  die  off 
as  faft  as  poffible.  But  they  cannot  die  off 
as  fail  as  poffible,  'till  the  whole  collective 
body  of  widows  are  at  their  greateft  age  ;  or, 
'till  there  is  among  them  the  greateft  number 
poffible  of  the  oldeft  widows >  and,  therefore, 
not  'till  there  has  been  time  for  an  acceffion 
to  the  oldeft  widows,  from  the  youngeft  part 
'of  the  widows  that  come  on  annually. 

Let  us,  for  the  fake  of  greater  precifion, 
divide  the  whole  medium  of  widows  that 
come  on  every  year,  into  different  claffes  ac- 
cording to  their  different  ages,  and  fuppofe 
fome  to  be  left  at  56  years  of  age,  fome  at  46, 
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fome  at  36,  and  fome  at  26.  The  widows, 
xronflantly  in  life  together,  derived  from  the 
-firft  clafs,  will  come  to  their  greateft.  age, 
and  to  a  maximum,  in  30  years,  fuppofing 
with  Mr.  De.Motvre,  86  to  be  the  utmoil 
extent. of  life.  The  fame  will  happen  to  the 
jecond  clafs  in  40  years,  and  to  the  third  in 
50  years  (a).  But  the  whole  body,  compof- 
cd  of  thefe  claffes,  will  not  come  to  a  maxi- 
mum* 'till  the  fame  happens  to  the  fourth  or 
youngeft  clafs ;  that  is,  not  'till  the  end  of 
60  years.  After  this,  the  affairs  of  the  fociety 
will  become  Jlatianqry,  and  the  number  of 
-annuitants  upon  it  of  all  ages  will  keep  al- 
ways nearly  the  fame. 

Such  is  the  anfwer  to  this  Queftion,  fup- 
.pofing  a  fociety  to  begin  with  its  complete 
number  of  members,  confiding  of  married 
perfons  of  all  ages,  in  the  fame  proportions  to 
one  another,  with  the  proportions  in  which 

they  exift  in  the  world. If  it  begins  with 

its  complete  number  of  members,  but  at  the 
fame  time  admits  none  above  a  particular 
age :  If,  for  in  fiance,  it  begins  with  200 
members  all  under  50,  and  afterwards  limits 
itfelf  to  this  number,  and  keeps  it  up  by  ad- 
mitting every  year,  at  all  ages  between  26 
and  50,  new  members  as  old  ones  drop  off; 

(a)  In  the  Appendix,  note  (A),  a  rule  is  given,  by  which 
the  numbers  a-live  at  the  end  of  any  particular  number  of 
years  may  be  very  eafily  determined. 

in 
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in  this  cafe,  the  period  neceffary  to  bring  on 
the  maximum  of  annuitants  will  be  juft  dou- 
bled. For,  in  the  firft  place,  the  whole  col- 
lective body  of  members  will  be  60  years  in 
getting  to  their  greateft  age,  as  may  eafily 
appear  from  what  has  been  juft  faid.  The 
annual  medium  of  widows,  therefore,  that 
will  come  on  the  fociety  will  increafe  con- 
tinually for  60  years ;  it  being  evident,  that 
the  older  any  fet  of  married  men  are,  taken 
one  with  another,  the  fafter  they  will  leave 
widows.  And  after  this  annual  medium  is 
increafed  to  a  maximum,  60  years  more  will 
be  neceffary  to  bring  to  a  maximum  the  num- 
ber in  life  together,  derived  from  fuch  zjixed 
annual  medium  conftantly  coming  on.— If 
fuch  a  fociety  is  any  number  of  years  in  gain- 
ing its  maximum  of  members,  the  time  ne- 
ceffary to  bring  on  the  maximum  of  annuitants 
will  be  ftill  further  prolonged,  and  will  be 
equal  to  twice  60  years  with  that  number  of 
years  added. — Moft  of  the  focieties  for  grant- 
ing annuities  to  widows  are  of  this  kind ; 
and,  therefore,  fuppoiing  them  to  gain  their 
complete  number  of  members  in  ten  years, 
and  for  ever  afterwards  to  preferve  it,  the 
number  of  annuitants  upon  them  will  go  on 
increafing  for  130  years. — It  is  proper,  how- 
ever, to  be  remembered,  that  the  increafe 
will  be  quicker  at  firft,  and  afterwards  flower ; 
and  that,  within  20  or  30  years  of  the  end 
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of  this  term,  it  will  be  fo  flow  as  fcarcely  to 
be  fenfible,  though  ftill  real. 

All  who  will  beftow  due  attention  on  this 
fubjedt  muft  fee  thefe  decifions  to  be  juft; 
and  a  demonstration  of  them  might  be  given, 
in  a  form  more  ftriftly  mathematical,  were 
it  neceffary. 

QjJ  E  S  T  I  O  N       IV. 

"  Suppofe  the  members  of  fuch  a  fociety 
"  as  that  defcribed  in  the  preceding  Quefti- 
"  ons,  to  chufe  making  annual  payments  during 
the  continuance  of  marriage,  in  lieu  of  the 
fum  which  the  reverfionary  annuity  for 
their  widows  is  worth  in  prefent  money : 
What  ought  thefe  annual  payments  to  be, 
"  estimating  intereft  at  4  per  cent  ?" 

ANSWER. 

This  will  be  eafily  determined,  by  finding 
what  annual  payments,  during  two  joint  lives 
of  given  ages,  are  equivalent  to  the  value  of 
the  reverfionary  annuity  in  prefent  money. — 
Suppofe,  as  in  Queftion  I.  the  two  joint  lives 
to  be  each  40,  and  the  reverfionary  annuity 
30  /.  per  annum.  An  annual  payment  during 
the  continuance  of  two  fuch  lives  is  worth, 
according  to  Dr.  Ha//ey's  Table  of  Obferva- 
tions,  9.82  (a)  years  purchafe.  The  annual 

(a)  See  Table  VII. 

payment 
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payment  then  ought  to  be  fuch  as  being  mul- 
tiplied by  9.82,  will  produce  (a)  L  loi.ijthe 
prefent  value  of  the  annuity  in  one  payment 
by  Queftion  I.  Divide  then  /.  101.1  by 
9.82,  and  the  quotient,  or  /.  10.3  will  be 
the  anfwer. This  is  very  nearly  the  an- 
nual payment  of  all  the  members  at  an  ave- 
rage, fuppofing  equal  numbers  to  offer  them- 
felves  for  admiffion  of  every  age  between  30 
and  50.  As  much  as  fome  give  lefs,  others 
ought  to  give  more,  according  to  their  ex- 
cels of  age.  Thus,  the  annual  payment  of 
a  married  perfon,  30  years  of  age,  ought  to 
be  7.9. 39;  and  of  a  perfon  50  years  of  age 

7.11.33. If  the  values  of  joint  lives  and  of 

the  reverfionary  annuity  are  taken  agreeably 
to  the  London  Table  of  Obfervations,  thefe 
annual  payments  will  be,  for  30  years  of  age 
(b}y  7.10.9, — for  40,  7.12.5, — for  50,  7.14.5. 

If 

(a)  Particular  notice  fhould  be  taken  of  the  method 
of  notation  here  ufeci,  becaufe  it  will  be  carried  through 

the  whole  of  this  work. The   figures   on  the  right 

hand  of  the  full-point,  fignify  the  decimal  parts  of  i  /. 
Thus;  /.  101.1,   is   101   and  the   loth  of  i /.  or  /.  101 
and  2s, — — ^9'39>  is /.  9,  and  39  hundredths  of  i/.  or 

/.  9  :  7  s. :  lod. /.  1 1.33,  is  /. 1 1,  and  33  hundredths 

of  1 1.  or  /.  j  i  :  6 s.  :  7  d. in  general ;  it  ihould  be 

remembered,  that  2  (hillings   allowed   for  every  unit  in 
the  firft  place  of  decimals,  and  two-pence  half-penny  for 
every  unit  in  the   fecond   place  of  decimals,  will  give, 
nearly  enough,  the   value  of  the  decimal  part  of  every 
Fuch  expreflion.    . 

(b)  The  value  of  two  joint  lives  of  30,  taken  from  Ta- 
ble XI.   is   9.6.     This   fubtracled  from  the  value  of  the 
life  in  expectation,  or  from  13.1,  by  Table  X,  gives  3.5, 

the 
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If  either  the  rate  of  intereft  is  fuppofed 
lower,  or  wives  are  fuppofed  younger  than 
their  hufbands,  the  annual  payments  will  be 
increafed.  But  there  is  no  occaiion  for  point- 
ing out  particularly  the  difference.  It  may 
be  eafily  found  in  any  cafes  by  the  directions 
now  given.  There  is,  however,  one  obfer- 
vation  which  ought  to  be  here  carefully  at- 
tended to.  —  This  method  of  calculation  fup- 
pofes,  that  the  firft  annual  payment  is  not 
to  be  made  'till  the  end  of  a  year.  If  it  is  to 
be  made  immediately,  the  value  of  the  joint 
lives  will  be  increafed  one  year's  purchafe  ; 
and,  therefore,  in  order  to  find  in  this  cafe 
the  annual  payments  required,  the  value  in 
prefent  money  found  by  Queft.  I.  muft  be 
divided  by  the  value  of  the  joint  lives  in- 
creafed by  unity,  and,  in  this  way,  the  pre- 
ceding values  at  4  per  cent,  according  to  the 
Brejlaw  Obfervations,  will  be  found  to  be 
/.8.62  —  7.9.35  —  /•  10.07.  —  According  to  the 
London  Obfervations,  /.io,—  /.  1  1.2,  —  7.12.7. 

the  number  of  years  purchafe  which  an  annuity  for  a  life 
of  30  years  of  age,  after  another  life  of  the  fame  age,  is 
worth.  This  remainder,  multiplied  by  30,  gives  105  /. 
the  value  in  a  fmgle  payment,  fuppofmg  the  reverfionary 
annuity  to  be  30  /.  And  105  /.  divided  by  9.6,  gives 
/.  10.9,  the  value  of  the  fame  annuity  in  annual  payments, 
during  the  joint  continuance  of  the  two  lives,  according 
to  the  London  obfervations.  —  By  fimilar  operations  all  the 
other  values  above  given  have  been  found. 
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QjJ  E  S  T  I  O  N       V. 

"  A  fociety  may  chufe  to  make  abate- 
"  ments  in  thefe  annual  payments,  and  to  re- 
"  quire  the  remainder  of  the  value  of  the 
"  reverfionary  annuity  to  be  given,  in  fines 
**  or  premiums  at  the  time  of  admiffion.  It 
"  may,  for  inftance,  chufe  to  fix  the  annual 
"  payments  of  all  the  members  to  5  guineas. 
"  What,  in  this  cafe,  would  be  the  premium 
"  due  at  admiffion,  the  annuity  being  fup- 
"  pofed  30  7.  per  annum,  and  intereil  being 
*'  at  4  per  cent  ?" 

ANSWER. 

From  the  whole  prefent  value  of  the  an- 
nuity in  one  payment,  fubtracl  the  value  of 
5  guineas  per  annum,  during  the  joint  lives ; 
and  the  remainder  will  be  the  anfwer. 

Suppofing  the  joint  lives,  both  40,  the 
whole  prefent  value  of  the  annuity  in  one 
payment  is,  according  to  the  Brejlaw  Obfer- 
vations,  7.ioi.i,  by  Queft.  I. — The  value  of 
5  guineas  per  annum,  or  of  7.5.25  per  annum, 
during  two  fuch  joint  lives,  is  7.5.25,  multi- 
plied by  the  value  of  the  joint  lives ;  that  is> 
5.25,  multiplied  by  9.82,  01*7.51.55;  and 
this  fubtracled  from  7.ioi.i,  gives  7.49.5, 
the  anfwer  required  for  two  lives  at  the  age 
of  40. — The  anfwer  found  in  the  fame  way 
for  two  lives  whofe  common  age  is  30,  is 
7.46.5, — and  for  two  lives  at  50,  507. 

Accord- 
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According  to  the  London  Obfervations,  thefe 
values  are,  for  two  lives  at  30,  7.54.6.— At 
40,  7.59.4.— At  50,  7.63.3. 

If  the  firft  of  the  annual  payments  is  to  be 
made  immediately;  the  true  aiifwer  will,  in 
every  inftance,  be  the  values  found  in  the 
manner  now  directed,  diminifhed  by  the  an- 
nual payment;  or,  in  the  prefent  cafe,  5 
guineas  lefs  than  the  values  fpecified. 

The  values  j  in  premiums  and  annual  pay- 
ments, of  any  other  reveriionary  annuity,  will 
be  as  much  greater  or  lefs  than  thefe,  as  the 
annuity  itfelf  is  greater  or  lefs. 

QJJ  E  s  T  i  o  N     VL 

"  A  perfon  35  years  of  age  wants  to  buy 
<e  an  annuity,  for  what  may  happen  to  re- 
"  main  of  his  life  after  50  years  of  age. 
"  What  is  the  value  of  fuch  an  annuity  in. 
*(  ready  money,  and  alfo  in  annual  payments, 
"  'till  he  attains  to  the  faid  age ;  that  is,  in 
"  annual  payments  for  15  years,  fubjeft  in 
"  the  mean  time  to  failure,  flhould  his  life 
"  fail  ? 

ANSWER. 

The  prefent  value  of  fuch  ah  annuity  is 
thb  prefent  value  of  a  life  at  50,  in  money  to 
be  received  15  years  hence,  and  the  payment 
of  which  depends  on  the  contingency  of  the 
Continuance  of  the  given  life  15  years.  That 
isj  it  is  equal  to  the  value  of  a  life  at  56, 

G  multi- 
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multiplied  by  the  prefent  value  of  I  /.  to  be 
received  at  the  end  of  1 5  years,  and  alfo  by 
the  probability  that  the  given  life  will  con- 
tinue fo  long. — A  life  at  50,  according  to 
Mr.  De  Moivres  valuation  of  lives,  and  reck- 
oning intereft  at  4  per  cent,  is  worth  11.34 
years  purchafe.  The  prefent  value  of  i  /. 
to  be  received  at  the  end  of  15  years,  is,  by 
Table  I,  0.5553.  And  the  probability  that 
a  life  at  35,  will  continue  15  years,  is,  ac- 
cording to  the  Breflaw  Obfervations  -J-J4-  (a). 
And  thefe  three  values,  multiplied  by  one 
another,  give  7.4.44,  or  the  number  of  years 
purchafe  that  ought  to  be  given  for  the  an- 
nuity.— The  annuity  then  being  fuppofed 
50/.  its  value  in  prefent  money  is  222  /. 

(a)  The  probability  that  a  given  life  fhall  continue 
any  number  of  years,  or  attain  to  a  given  age^  is  (as  is 
well  known)  the  fra&ion,  whofe  numerator  is  the  num- 
ber of  the  living  in  any  Table  of  Obfervations  oppofite 
to  the  given  age  and  denominator-)  the  number  oppofite  to 
the  prefent  age  of  the  given  life. — Thus,  in  the  prefent 
inftance ;  346  is  the  number  in  Dr.  Halley's  Table  oppo- 
fite to  50,  and  490  the  number  oppofite  to  35. — 1|4»  (or 
the  odds  of  17  to  7)  is,  therefore,  the  probability  that  a 
perfon  whofe  age  is  35  fhall  attain  to  50,  or  live  15  years. 
In  the  fame  manner  it  will  appear,  that,  according  to  the 
fame  Table,  the  probability  that  a  perfon  at  this  age  (hall 
live  25  years,  is  ~-J-§ ;  or  nearly  an  even  chance. 

At  Northampton  and  Norwich  a  perfon  at  the  fame  age, 
has  an  even  chance  of  living  26  years  ;  but  iri  London^ 
fcarcely  20  years.  See  Tables  III,  IV,  V,  and  VIII. 
Appendix.  I  will  add,  though  foreign  to  my  prefent 
purpofe,  that  a  perfon  at  the  fame  age  has  in  thefe  towns 
a  better  chance  of  living  one  year,  than  in  London,  in  the 
proportion  of  3  to  2. 

In 
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In  order  to  find  this  value  in  annual  pay- 
ments, while  the  given  life  is  attaining  to  50*. 
it  is  neceffary  to  find  the  value  of  an  annuity 
for  15  years,  fubjeft  to  failure  on  the  ex- 
tindtion  of  the  given  life.  And  the  value  of 
fuch  an  annuity  is,  evidently,  the  laft  value 
fubtraded  from  the  value  of  the  given  life  ; 
or,  in  the  prefent  inftance,  7.4.44,  fubtracfted 
from  /.  13.97.  (See  Table  VI,  Appendix)  that 
is,  /.  9.53.  —  222/.  then,  being  the  prefent  va- 
lue of  an  annuity  of  507.  for  the  remainder 
of  a  life  now  35,  after  attaining  to  50;  and 
9.53  being  the  number  of  years  purchafe, 
which  ought  to  be  given  for  an  annual  pay- 
ment to  laft  15  years,  if  a  life  now  35  lafls 
fo  long*  it  follows,  that  the  value  of  the  fame 
annuity  in  annual  payments,  'till  this  life 
attains  to  50,  is  2227.  divided  by  9.53;  or* 
7.23.3. 

This  calculation  fuppofes,  that  the  firft  of 
the  annual  payments  is  not  to  be  made  'till 
the  end  of  a  year.  If  the  firft  payment  is 
made  immediately,  the  value  will  be,  the! 
Jingle  payment  divided  by  the  value  of  the  life 
for  the  given  term  increafed  by  unity  ;  that  is, 
in  the  prefent  cafe,  222  7.  divided  by  10.53  j 
or  7.2i.o8. 

If  the  value  of  the  annuity  is  required  in 
a  fingle  payment,  over  and  above  any  giveri 
annual  payment;  deducl:  the  value  of  the  an- 
nual payment  from  the  whole  value  in  a  fin- 
gle prefent  payment,  and  the  remainder  will 
C  2  be 
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be  the  anfwer. — Thus ;  let  5  guineas,  in  the 
prefent  inftance,  be  the  given  annual  pay- 
ment for  the  affigned  term  j  and  let  the  en- 
quiry be,  how  much  more  in  prefent  money 
the  fuppofed  annuity  is  worth.  By  what  has 
been  juft  faid,  9.53,  multiplied  by  5  guineas, 
that  is,  50  /.  is  the  value  of  the  annual  pay- 
ment; and  this  furn  dedudted  from  222 /. 
leaves  1727.  the  anfwer. 

If  the  annual  payment  begins  immediately, 
its  value  is  10.53,  multiplied  by  5  guineas, 
and  the  anfwer  comes  out  /.  166.75. 

In  this  way  may  be  found  the  value,  in 
lingle  and  annual  payments,  of  any  other  an- 
nuity, payable  to  an  affigned  life,  after  a  given 
term  of  years,  taking  any  valuation  of  lives 
or  intereft  of  money.  But  care  muft  be  ta- 
ken to  remember,  that  it  is  the  title  to  the 
annuity  that  will  commence  at  the  end  of 
the  given  term,  and  that  the  firft  payment 
is  not  to  be  made  'till  a  year  afterwards ; 
that  is,  in  the  cafe  here  fpecified,  not  'till 
the  end  of  16  years. 

SCHOLIUM. 

The  value  of  the  remainder  of  two  joint 
lives,  after  a  given  term  of  years,  is  likewife 
the  value  of  i  /.  due  at  the  end  of  the  given 
term,  multiplied  by  the  value  of  two  joint 
lives,  each  older  by  the  given  term  than  the 
given  lives  $  and  this  product,  multiplied  by 
the  probability,  that  the  given  joint  lives  fhall 

not 
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not  fail  in  the  given  term ;  or  (which  is  the 
fame)    by  the  product  of  the  two  probabili- 
ties, that  the  fingle  lives  ihall  each  continue 
the  given  term.     And  the  value  of  an  an- 
nuity, on  any  given  joint  lives  for  a  term  of 
years  beginning  now,  is  this  laft  value,  fub- 
traded  from  the  whole  prefent  value  of  the 
joint  lives.  Thus;  the  value  of  two  joint  lives, 
me  40  years  of  age,  and  the  other  50,   (fee 
'able  VII.)  is  8.91  ;  which,  multiplied  by 
•.6755,  the  value  of  i  /.  due  10  years  hence, 
tnd  by  -fro  (the  probability  that  a  life  at  30 
fhall  continue  10  years)  and  alfo  by  -J-J-f->  (the 
probability  that  a  life  at  40  fhall  continue  10 
years)  gives   3.92,  the  prefent  value  of  the 
remainder  of  two  joint  lives,  aged  30  and  40, 
after    10  years;  and   this   value,  fubtrafted 
from  10.43,   (*ke  value  m  Table  VII.  of  two 
joint  lives,  aged  ^o  and  40)  leaves  6.51,  their 
ralue  for  10  years. 

As  the  value  of  the  longeft  of  two  lives  is 
ilways  the  value  of  disjoint  lives,  fubtradled 
from  the  fum  of  the  values  of  the  two  fingle 
lives  y  their  value  alfo  for  any  given  term,  is 
the  value  of  the  joint  lives  for  the  given  term, 
fubtradted  from  the  fum  of  the  values  of  the 
fingle  lives  for  the  given  term. 

The  truth  of  thefe  rules  may  eafily  appear 
without  particular  proof.  I  have,  however, 
pointed  out  the  method  of  demonftrating 
them  in  a  note  (a)  at  the  end  of  this  work. 

(a]  See  note  (B)  in  the  Appendix. 

C  3  By 
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By  fimilar  operations,  maybe  found  the 
values  of  3  or  more  joint  lives,  or  the  longeft 
of  three  or  more  lives,  for  a  given  term  of 
years,  or  of  what  ihall  remain  of  them  after: 
a  given  term  of  years. 

QjJ  E  S  T  I  O  N    VII. 

"  The  prefent  value  is  required  of  an  anr 
*c  nuity  to  be  enjoyed  by  one  life,  for  what 
<e  may  happen  to  remain  of  it  beyond  ano- 
"  ther  life,  after  a  given  term  ;;  that  is,  pro- 
?c  vided  both  lives  continue,  from  the  pre- 
,'"  fent  time,  to  the  end  of  a  given  term  of 
f*  years  ? 

ANSWER. 

Find  the  value  of  the  annuity  for  two  lives 
greater,  by  the  given  term  of  years,  than  the 
given  lives.  Difcount  this  value  for  the  gi- 
ven term  -,  and  then,  multiply  by  the  proba- 
bility, that  the  two  given  lives  (hall  both. 
continue  the  given  term  j  and  the  produdl 
will  be  the  ani'wer. 

E  X  A  M  P  L  E. 

Let  the  two  lives  be  each  30.  The  term 
(even  years.  The  annuity  io/.  Intereft, 

4  per  cent. The  given  lives,  increafed  by 

7  years,  become  each  37.    The  value  of  two 
joint  lives  each  37,  is  (by  Table  VII.)  10.25. 

The 
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The  value  of  a  fingle  life  at  37,  is  (by  Ta- 
ble VL)  13.67.  The  former,  fubtradted  from 
the  latter,  is  3.42,  or  the  value  of  an  annuity 
for  the  life  of  a  perfon  37  years  of  age,  after 
another  of  the  fame  age,  by  Queft.  I. — 3.42 
difcounted  for  7  years,  (that  is,  multiplied  by 
0.76,  the  value  of  i  /.  due  at  the  end  of  feven 
years,  by  Table  I.)  is  2.6. — The  probability 
that  a  fingle  life  at  30  mall  continue  7  years, 
is  (by  the  hypothefis  explained  page  2.) 
44  (a).  The  probability,  therefore,  that  two 

fuch 

(a]  In  this  cafe,  it  is.  on  feme  accounts  beft,  as  well 
as  cafieft,  to  take  the  probabilities  of  life  from  the  hypo- 
thefis, rather  than  immediately  from  ;the  Tables. — Fifty- 
fix  perfons  being  fuppofed  alive  at  30,  one  will  die  every 
year,  according  to  the  hypothefis.  At  the  end  of  feven 
years  then,  the  number  of  the  living  will  be  49,  and  -|.J, 
or  the  odds  of  7  to  i,  is,  by  note,  p.  18,  the  probability, 
that  a  life,  aged  30,  will  continue  7  years  ;  and  this  frac- 
tion, multiplied  by  itfelf,  is  the  probability,  that  two  lives 
of  this  age,  (hall  both  continue  7  years.  In  general,  it 
muft  be  remembered,  that  the  probability,  that  any  two 
or  more  events  {hall  all  happen,  is  the  product  arifing  from 
multiplying  by  one  another,  the  probabilities  of  all  the 
events  taken  feparately.  The  probability,  therefore,  that 
any  riumber  of  perfons  will  all  live  any  given  time,  is 
rightly  found  by  multiplying  into  one  another  the  proba- 
bilities that  each  of  them  will  live  that  time. — It  may 
further  be  of  ufe  to  fome,  that  I  {hould  obferve  here,  that 
the  difference  between  unity  and  the  fraction  expreffing 
the  probability,  that  an  event  will  happen,  gives  the 
probability  tha*  it  will  not  happen.  Thus  j  the  probabi- 
lity, that  a  perfon  40  years  of  age  will  live  1 1  years, 
is,  by  the  Brejlaw  Table  -J-J-f*  The  probability,  there- 
fore, that  he  will  not  live  1 1  years,  is  ||-|,  fubtra&ed 
C  4  from 
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fuch  lives  fhall  both  continue  7  years,  is 
TTT?,  or,  in  decimals  0.765.  And  2.6,  mul- 
tiplied by  0.765,  is  1.989,  the  number  of 
years  purchafe  which  ought  to  be  given  for 
an  annuity,  to  be  enjoyed  by  a  life  now  30 
years  of  age,  after  a  life  of  the  fame  age,  pror 
vided  both  continue  7  years.  The  annuity 
then  being  io7.  its  prefent  value  is  7.19.89. 

By  fimilar  operations,  it  may  be  found, 
that  fupppiing  the  term  one  year,  and  the 
ages  and  the  rate  of  intereft  the  fame,  the 
prefent  value  of  the  fame  reveriionary  an- 
nuity is  7.32.4;  and  that  if  the  term  is  15 
years,  the  value  is  7.  9.7. 

For  two  lives  each  40,  thefe  values  are 
7.30.33.  —  7.17.44. — /-7-3«  the  term  beipg 
i,  7,  or  15  years. 

For  two  lives  each  50,  the  fame  values 
for  the  fame  terms,  are  7.28.2,—  7.13.86,— r 
7.4.34  (a). 

Thefe  values,  according  to  the  London  Ob- 
fervations  and  Mr.  Simpforis  Tables  of  the 
Values  of  fingle  and  joint  lives,  are, 

from  unity  or  ~^.— In  like  manner :  The  probability  that 
two  perfons  aged  30,  (hall  both  live  7  years,  being  0.765, 
the  probability  that  they  will  not  both  live  fo  long,  or 
that  one  or  other  of  them  will  die  in  7  years,  is  0.765, 
fubtra&ed  from  unity,  or  .235. 

If  any  reader  is  unwilling  to  take  thefe  aflerrfons  for 
granted,  he  (hould  confult  the  beginning  of  Mr.  De 
Moivres,  or  Mr.  Stmgfon's  Treatifes  on  the  Do&rine  "of 
Chances,  where  he  will  find  them  demonftrated. 

(a)  See  Note  (C)  Appendix. 

For 
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for  2  lives  at  30  —  7.32.  05-  —  /.  18.62  —  7.7.66. 
at  40  —  7.30.7  —  -7.15.6  —  7.5.45. 
at  50—7.29.36—7.12.33—7.3.24, 

QjJ  E  S  T  I  O  N    VIII. 

"  Let  the  fcheme  of  a  fociety  for  granting 
annuities  to  widows,  be,  that  if  a  member 
lives  a  year  after  admiffion,  his  widow  fliall 
be  entitled  to  a  life  annuity  of  20  /.  If 
Jfeven  years,  to  io7,  more,  or  307.  in  the 
whole.  If  fifteen  years,  to  another  addi- 
tional io7.  or  40  7.  in  the  whole.  What 
ought  to  be  the  annual  payments  of  thp 
members  for  the  ages  of  30,  40,  and  50, 
fuppofing  them  of  the  fame  ages  with  their 
wives,  and  allowing  compound  intereft  at 
4  per  cent.  ? 

ANSWER. 

According  to  the  hypothecs,  explained 
p.  2  ;  ancj,  therefore,  very  nearly,  according 
to  the  Tables  of  Obfervation  for  Bre/Jaw, 
ich,  and  Northampton* 


7.  8.44  —  7.  8.69  —  7.  9.05. 

According  to  the  London  Obfervations, 

7.9.41  —  7.  10.17  —  7.  10.92,, 


Thefe 
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Thefe  values  are  eafily  deduced  from  the 
values  in  the  laft  Queftion.  For  example. 
The  value  of  i  o  /.  per  annum  for  life  to  40 
after  40,  provided  the  joint  lives  do  not  fail 
in  one  year,  is,  according  to  the  by  pot  hefts, 
7.30.33.  The  value  of  20  /.  per  annum,  in  the 
fame  circumftances,  is,  therefore,  /.6o.66.— • 
In  like  manner,  the  value  of  io7.  after  feven 
years,  is  /.  17.44.  And  of  io  /.  after  15  years 
7.7.3. — Thefe  values  together  make  7.85.4,  or 
the  value  of  the  expectation,  defcribed  in  this 
Queftion,  in  a  Jingle  prejent  payment ;  which, 
divided  by  9.82,  (the  value  by  Table  VII.  of 
two  joint  lives  at  40)  gives  7.8.69,  t^ie  value 
of  the  fame  expectation  in  annual  payments^ 
during  the  joint  lives. — In  the  fame  manner 
may  be  found  the  anfwer  in  all  cafes  to  any 
Queftions  of  this  kind. 

Thefe  calculations  fuppofe,  that  the  an- 
nual payments  do  not  begin  'till  the  end  of 
.a  year.  If  they  are  to  begin  immediately,  the 
true  annual  payments  will  be,  as  was  before 
obferved,  thejing/e  payments,  divided  by  the 
value  of  the  joint  lives  increafed  by  unity  j 
and  in  the  prefent  cafe  they  will  be,  by  the 
hypothejisy 

7.7.75—7,7.9—7.8.07. 
By  the  London  Obfervations, 

7.  8.52—7.  9.06 — 7.  9.51. 

By 
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By  the  method  of  calculation  now  exr- 
plained,  may  be  eafily  found  in  all  cafes, 
luppofing  the  annual  payments  previoufly 
fettled,  what  the  reverfi-onary  annuities  are 
correfponding  to  them  in  value.-*— Thus,  the 
annuities  being  the  fame  with  thofe  menti- 
pned  in  this  Queftion,  the  wean  annual  pay- 
ments for  all  ages  between  30  and  50,  are 
nearly  8  /.  according  to  the  higheft  probabi- 
lities of  life  ;  9  /.  according  to  the  loweft  -,  and 
8  guineas  the  medium  (a) ;  intereft  being  at 
4.  per  cent,  and  the  firft  payment  to  be  made 
.mmediatejy. 

If  the  mean  annual  payments,  beginning 
mediately,  are  fixed   to  five  guineas,  the 
orrefponding  life   annuities  will   be  nearly 
by  the  hypothecs)  J2-/..  if  the  contributor 
ives  a  year,  and  24  /.  if  he  lives  feven  years  ; 
r  (by  theJL0#<&/zObfervations)  l^l.  if  he  lives 
year,  and  20 /.  if  he  lives  feven  years  (b)* 

It 


(a)  The  value  of  this  expe&ation,  fuppofmg  married 
40  years  of  age,  and  their  wives   30,  is,  in  ^  f ingle 

payment,  II3/.  In  annual  payments,  beginning  immedi- 
ately. /.  9.88,  by  the  hypothecs.  And  107  /. — and  7.10.93, 
by  the  London  Obfervations. 

(b)  If  the  annuities  in  expectation  are  14 /.  provided  a 
member  lives  a  year,  and   20 /.  provided  he  lives  feven, 
years,  the  proper  mcanfiiigle  payments  for  all  ages,  taken 
one  with  another,  under  50  or  52,  is  50  guineas  nearly, 
according  to  all  the  Tables  of  Obfervation,  fuppofmg 
equality  of  age  between  men  and  their  wives.     And  the 
addition  which  ought  to  be  made,  on  account  of  excefs 
gf  age  on  the  man's  fide  is,  taking  the  neareft  and  the 

eafieft 
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It  is  obfervable,  that  the  difference  in  the 
values  of  the  annuities,  arifing  from  diffe- 
rence of  ages,  and  the  difference  in  the  pro- 
babilities of  life,  is  kfs  in  this  Queftion  than 
in  Queftion  4th ;  and  that,  confequently,  the 
plan  propofed  in  it,  is  the-fafeft,  as  well  as  the 
moil  equitable  and  encouraging,  that  a  fociety 
can  adopt. 

It  is  neceffary  to  remark  here  further,  that 
yearly  payments  which  begin  immediately, 
are  more  advantageous  than  half-yearly  pay- 
ments which  begin  immediately.  Mr.  Simp- 
fon  (in  his  Treatife  on  The  Dotfrine  of  An- 
nuities and  Reverfions,  p.  78,  and  alfo 
in  his  Seleffi  Exercifes,  p.  283.)  has  ihewn, 
that,  in  the  cafe  of  life  annuities,  half-yearly 
payments,  which  begin  at  the  end  of  half  a 
year,  are  4  of  a  year's  purchafe  better  than 
yearly  payments,  which  begin  at  the  end  of 
a  year.  And  it  is  manifeft,  that  half-yearly 
payments,  which  begin  immediately,  are  no 

eafieft  round  Turns,  about  a  guinea  and  ~  for  every  year 
as  far  as  17  years;  or,  in  the  annual  payments,  (fup- 
pofed  5  guineas)  \.  a  guinea /w  annum  for  five  years  ex- 
cefs, and  4-  a  guinea  more  for  every  four  years  excefs  be- 
yond five  years,  'till  the  excefs  comes  to  be  17  years. 
And,  I  believe,  that  60  guineas  \i\fingle  payments,  and  fix 
guineas  in  annual  payments  beginning  immediately,  may 
very  well  be  ftated  as  the  loivejl  convnon  payments  proper 
to  be  required,  fuppofing  all  married  men  under  52,  ta- 
ken into  a  fociety,  without  enquiring  into  the  difference 
of  age  between  them  and  their  wives,  the  annuities  be- 
ing all  along  fuppofed  to  be  life  annuities,  and  intereft 
reckoned  at  4  per  cent. 

more 
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more  than  half  a  year's  purchafe  better  than 
thofe  which  begin  at  the  end  of  half  a  year. 
But  yearly  payments,  which  begin  immedi- 
ately, are  a  whole  year's  purchafe  better  than 
the  fame  payments  to  begin  at  the  end  of  a 
year.  The  difference  of  value,  therefore, 
between  yearly  and  half-yearly  payments, 
fuppoiing  both  to  begin  immediately,  is  a 
quarter  of  a  year's  purchafe  in  favour  of  the 
former, 

QJJ  E  s  T  i  o  N    IX. 

<c  The  value  is  required  of  an  annuity  to 
*c  be  enjoyed  for  what  may  happen  to  re- 
"  main  of  one  life  after  another,  provided 
"  the  life  in  expectation  continues  a  given 
"  time?" 

ANSWER. 

Find  by  Queftion  VI.  the  prefent  value  of 
the  annuity  for  the  remainder  of  the  life  in 
expectation,  after  the  given  time,  and  multi- 
ply this  value  by  the  probability,  that  the 
other  life  mall  fail  within  that  time,  Find 
alfo,  by  Queftion  VII,  the  value  of  the  rever- 
fion,  provided  both  lives  continue  the  given 
time.  Add  thefe  values  to  one  another,  and 
the  fum  will  be  the  anfwer  in  a  fingle  pre- 
fent payment^ 


EXAM- 
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EXAMPLE. 

An  annuity  of  10  /.  for  the  life  of  a  perfori 
now  30,  is  to  commence  at  the  end  of  n 
years  (aj,  if  another  perfon  now  40,  fhould 
be  then  dead ;  or,  if  this  fhould  not  happen* 
at  the  end  of  any  year  beyond  1 1  years  in 
which  the  former  mall  happen  to  furvive  the 
latter.  What  is  the  prefent  value  of  fuch  an 
annuity,  reckoning  intereft  at  4 per  cent,  and 
taking  the  probabilities  of  life  as  they  are  irt 
Dr.  Hatty's  Table  ? 

The  value  of  10  /.  per  annum,  for  the  re- 
mainder of  the  life  of  a  perfon  now  30,  after 
1 1  years,  fennel  by  Queft.  VI.  is  7.69*43. — 
The  probability  that  a  perfon  40  years  of  age 
(hall  live  1 1  years,  is,  by  Dr.  Halley's  Table^ 
-U4-  The  probability,  therefore,  that  he 
will  die  in  1 1  years,  is  -Ili  fubtraded  from 
unity  (Ji)9  or^T*  which  multiplied  by  7.69. 43$ 
gives  7.17.16. — The  value  of  the  reverfion, 
provided  both  live  1 1  years,  found  by  QuefL 
VII.  is  177.  And  this  value  added  to  the 

(a)  That  is,  the  title  to  the  annuity  is  to  commence 
at  the  end  of  1 1  years,  and  the  firft  payment  to  be  made 
a  year  afterwards,  in  cafe  the  life  in  expectation  (hould 
continue  fo  long,  and  the  other  fail.  But  if  both  lives 
fhould  continue  the  given  term,  the  firft  payment  is  al- 
ways to  be  made  at  the  end  of  the  year,  in  which  the 
former  life  fhall  happen  to  furvive  the  latter.  See  Queft, 

(/'}  See  the  Note,  p.  23* 

former, 
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former,  makes  7.34.16,  the  value  required 
in  a  Jingle  prefent  payment ;  which  payment 
divided  by  /.i  1.43,  (the  value  by  Table  VIL 
of  two  joint  lives,  aged  30  and  40,  with 
unity  added)  gives  3  /.  (a) ;  or  the  value  re- 
quired in  annual  payments  during  the  joint 
lives,  the  firft  payment  to  be  made  immedi- 
ately.— If,  every  thing  elfe  being  the  fame, 
the  affigned  term  is  15  years,  the  value  re- 
[uired  will  be  297.  in  a  Jingle  payment,  and 
L  2.55  in  annual  payments. 

QJJ  E  s  T  i  o  N     X. 

"  What  money  in  hand,  and  alfo  in  an- 
€C  nual  payments  during  life,  ought  a  perfon 
"  of  an  affigned  age  to  give  for  a  fum  of  mo- 
"  ney,  payable  at  his  death  to  his  heirs  fbj? — 
"  In  other  words,  what  money  in  hand,  and 
"  in  annual  payments  during  life,  ought  a 
"  perfon  of  a  given  age  to  pay  for  an  a]Ju- 
"  ranee  of  any  given  fum  on  his  life  ?" 

ANSWER. 

Subtract  the  value  of  the  life  from  the 
perpetuity.  Multiply  the  remainder  by  the 

(a)  See  the  demonftration  of  this  rule  in  Note  (D) 
Appendix. 

(£)  This  Queftion  is  the  fame  with  Problem  i6th,  in 
Mr.  De  Moivre^s  Treatife  on  Annuitie?,  and  Problem 
26th,  in  Mr.  Stmffon's  Select  Exercifes  ;  but  the  anfwers 
there  given  are  right  only  when  applied  to  reverfionary 
eflates^  and  therefore  muft  be  materially  wrong,  when 
applied  to  reverfionary  fums^  as  will  appear  from  the  Scbo- 
lium  to  this  Queftion,  and  from  note  (E)  in  the  Appendix. 
3  product 
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produd:  of  the  given  fum  into  the  interest  of 
ioo/.  for  a  year  :  and  this  laft  prod  LI  dt,  di- 
vided by  ioo/.  increafed  by  its  intereft  for  a 
year,  will  give  the  anfwer  in  a  Jingle  prefent 
payment.  And  this  payment,  divided  by  the 
value  of  the  life,  will  give  the  anfwer  in  an-, 
nual  payments,  during  the  continuance  of 
the  life. 

Example.  Let  the  life  be  30.  The  fum, 
ioo  /.  The  rate  of  intereft  4 per  cent.  And 
the  valuation  of  lives,  that  in  Table  VI.  The 
perpetuity;  therefore  (a),  is  25.  The  inte- 
reft of  i  oo  /.  for  a  year,  is  4  /.  i  oo  /.  increaf- 
ed by  its  intereft  for  a  year,  is  104.7.  And 
the  value  of  the  life  14.68. — The  value  of  the 
life,  fubtradled  from  the  perpetuity,  gives 
10.32,  which,  multiplied  by  the  product  of 
ioo/.  into  4,  or  by  400,  gives  4128.  And 
this,  divided  by  104,  gives  h  39^7*  the  va- 
lue of  ioo/.  payable  at  the  death  of  a  perfori 
aged  30,  in  a  fingle  prefent  payment.— And 
this  payment,  divided  by  14.68,  is  /.  2.7,  the 
fame  value  in  annual  payments  during  the 
continuance  of  the  life. 

Thefe  values  found  iii  the  fame  way  agree~ 
ably  to  the  valuation  of  lives  for  London,  in 
Table  X,  are  7.45. 76,  and /.3. 49. — If  the  life 
is  36,  and  intereft  ^per  cent,  thefe  values  are 
43  /.  and  /.  3.1,  by  Table  VI,  and  /.  49,6* 

(a}  That  is;  the  value  of  the  fie-fimple  of  ah  eftate 
found  by  dividing  ioo  A  by  the  rate  of  intereft. 

and 
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and  7.4.1,  by  Table  X. — If  interefl  Is  reck- 
oned at  3  per  cent,  the  fame  values  are,  by 
Table  VI,  for  30  years  of  age,  7.48.14. — • 
2.86. — For  36  years  of  age,  7.51.433  and 
7,3.28. 

It  appears  here,  that  difference  of  interefl 
makes  no  confiderable  difference  in  the  anf- 
wers  to  Queftions  of  this  kind,  except  when 
the  values  are  required  in  a  fingle  payment. 

If  the  firft  of  the  annual  payments  is  to  be 
made  immediately,  the  fingle  payment  is  to 
be  divided  by  the  value  of  the  life,  with  uni- 
ty added  to  it,  agreeably  to  what  has  been 
already  obferved ;  and  the  annual  payments 
in  this  cafe  (intereft  fuppofed  at  4  per  cent.) 
will  be  by  Table  VI,  for  a  life  at  30,  7.2.53 — * 
At  36,  7.  2.9. 

If  the  payments  are  half-yearly  payments 
Beginning  immediately,  the  fingle  payment 
muft  be  divided  by  the  value  of  the  life  in- 
creafed  by  ^,  or  .75,  (fee  Queft.  VIII.)  And 
the  half-yearly  payments,  for  the  age  of  36,- 
will  be  half  2.9*  or  1.45,  And  half  1.4.5,- 
or  .725,  is  likewife  nearly  the  proper  quar- 
terly payments* 

Again  5  if  an  annual  payment,  beginning 
immediately,  of  7.  2.9,  ought  (reckoning  in- 
tereft at  4  per  cent.)  to  purchafe  ioo7.  pay- 
able at  the  failure  of  a  life  now  36  j  5  7.  by 
the  rule  of  proportion,  ought  to  purchafe 
J727.  And  in  like  manner,  it  may  be  found, 
that  the  fame  annual  contribution,  in  half- 

D  yearly 
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yearly  or  quarterly  payments,  beginning  im- 
mediately, ought  to  purchafe  lyo/. — Thefe 
fums,  according  to  the  London  Obfervations, 
are  1327.  and  130^  nearly. 

The  reafon  of  mentioning  thefe  particu- 
lars will  be  feen  in  the  next  chapter. 

SCHOLIUM. 

If  the  reverfion  is  not  a  fum,  but  an  an- 
nuity for  ever,  or  an  ejlate  \n.fee-Jimple9  to  be 
entered  upon  after  a  given  life,  its  prefent 
value,  in  a  Jingle  payment :,  will  be  cc  the  value 
"  of  the  life  fubtracled  from  the  perpetuity, 
"  and  the  remainder  multiplied  by  the  an- 
<e  nuity,  or  the  annual  rent  of  the  eftate."— • 
And  the  value,  in  annual  payments,  will  be,,  afr 
before,  the  fingle  payment  divided  by  the 
value  of  the  life. — Univerfally.  It  ought  to 
be  remembered,  that  a  reverfionary  ejlate^ 
after  any  given  life  or  lives,  is  worth  as  much 
more  than  a  correfponding  reverfionaryy#/#, 
as  ioo/.  increafed  by  its  intereft  for  a  year, 
is  greater  than  ioo/. — Thus,  the  prefent  va- 
lues, in  fingle  and  annual  payments,  of  4  /. 
per  annum  for  ever,  and  of  ioo/.  in  money 
after  any  affigned  life,  are  to  one  another, 
(intereft  being  at  4  per  cent.}  as  104  to  ioo, 
or  1.04  to  i.— The  reafon  of  this  difference 
is,  that  the  calculations  fuppofe,  that  the  re- 
verfionary  fum>  and  the  firft  yearly  rent  of 
the  eftate,  or  firft  payment  of  the  annuity, 
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are  to  be  received  at  the  fame  time,  after  the 
extinction  of  the  lives  in  pofleifion.  It  is 
eafy  to  fee,  that  this  is  a  circumiiance  which 
rnuft  make  the  latter  of  moft  value.  But  to 
prevent  any  doubts  about  it,  I  fhall  explain 
it  more  particularly  in  a  note  in  the  Appen- 
dix (a). 

QJJ  E  s  T  i  o  N    XL 

"  A  perfon  of  a  gitren  age,  having  a  year- 
*'  ly  income  which  will  fail  with  his  life, 
**  wants  to  make  provifion  for  another  ,  er- 
"  fon  of  a  given  age,  in  cafe  the  latter  fhould 
happen  to  furvive.,  What  ought  the  for- 
mer  to  give  in  a  fingle  payment,  and  alfo 
in  annual  payments  during  their  joint  lives, 
for  a  given  fum,  payable  at  his  death  to 
the  latter  ? 


It  is  manifeft,  that  the  value  of  the  given 
fum  in  this  cafej  muft  be  lefs  than  in  the  cafe 
ftated  in  the  laft  Queftion  ;  becaufe*  here  the 
payment  of  it  is  fufpended  on  the  contingen- 
cy, that  one  life  (hall  furvive  another,  where- 
as in  the  other  cafe,  it  is  certainly  to  be  paid 
at  the  failure  of  a  given 


A  N  s  WE  £< 

Find,   by  the   folution   of  problem   320^ 
p.  297,  Mr.  Simpfon's  Select  Exercifes,-  the 

(a)  Vid.  Appendix,  note  (E), 

D  a  Value' 
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value  of  an  eftate,  correfponding  to  the  givefl 
fum,  and  depending  on  the  given  furvivor- 
fhip.  Divide  this  value  by  I  /.  increafed  by 
its  intereft  for  a  year,  and  the  quotient  will 
be  the  value  of  the  given  fum  in  a  lingle  pre- 
fent  payment*  And  the  fingle  payment,  di- 
vided by  the  value  of  the  given  joint  lives, 
will  be  the  anfwer  in  annual  payments  during 
the  joint  lives. 

The  folution  I  have  referred  to  is  as  fol- 
lows. 

"  Find  the  value  of  an  annuity  on  two 
"  equal  joint  lives,  whereof  the  common  age 
"  is  equal  to  the  age  of  the  older  of  the  two 
"  propofed  lives  ;  which  value,  fubtract  from 
"  the  perpetuity,  and  take  half  the  remain- 
"  der.  Then  fay,  as  the  expectation  of  the 
"  duration  of  the  younger  of  the  two  lives  is 
"  to  that  of  the  elder,  fo  is  the  faid  half  re- 
"  mainder  to  a  4th  proportional,  which  will 
"  be  the  number  of  years  purchafe  to  be  gi- 
"  ven  for  the  eftate  when  the  life  in  expec- 
"  tation  is  the  oldeft  of  the  two.  But  if  this 
life  is  the  youngeft,  then  add  the  number 
of  years  purchafe  juft  found  to  the  value 
of  the  joint  lives,  and  let  the  fum  be  fub~ 
trailed  from  the  perpetuity,  and  you  will 
alfo  have  the  anfwer  in  this  cafe  (a)" 

Let 


(a)  Mr.  Simpfen  has  given  the  following  examples  of 
this  folution,  adapted  to  London  lives. Example  I. 

Suppofe  the  age  of  the  expeflant  to  be  40  ;  of  the  po_f~ 
"  ft/fir  30.  The  rate  of  intereft  4  per  cent,  and  the 

"  given 


Reverflonary  Annuities  y  &c.  37 

Let  the  life  in  expe&ation  be  30;  and  the 
other  life  40:  The  fum,  ioo/.  Intereft, 
4  per  cent.  The  valuation  of  lives,  that  in 
Table  VI. 

The  expectation  of  the  firft  life,  is  28  ;  of 
the  fecond  life  23,  by  Mr.  De  Mohres  hy- 
fotbejis.  The  value  of  the  joint  lives  is  10.43, 

^  given  legacy  5000 /.  or  200  /.  per  annum.  Then  the 
<c  value  of  two  equal  joint  lives  of  40,  being  8.1,  by 
<c  Table  XJ,  and  the  perpetuity  25,  the  remainder  or 
"  difference  will  be  here  16.9  ;  whereof  the  half  is  8.45. 
'<  Therefore,  it  will  be  as  23.6  to  19.6,  fo  8.45  to  7.02 
*'  years  purchafe,  or  A  1404,  the  required  value." 

Example  II.  "  Let  the  age  of  the  expectant  be  30,  of 
"  *hQpifffJfir  4°5  ar>d  the  reft  as  in  the  preceding  exam- 
**  pie.  Here  the  value  of  the  joint  lives  30  and  40,  will 
**  be  8.8  ;  which  added  to  7.02,  (found  above)  the  fum 
*c  will  be  15.82;  whence  the  anfwer,  in  this  cafe,  is 
u  9.18  years  purchafe,  or  1836." 

I  have  fliewn,  that  the  values  of  reverflonary  eftatesy 
and  reverflonary  fums,  are  not  the  fame  as  is  heie  fup- 
pofed. — The  rule  gives  the  true  value  when  applied  to 
the  former;  but,  when  applied  to  the  latter,  the  values 
given  by  it  muft  be  divided  by  i  /.  increafed  by  its  inte- 
reft  for  a  year,  as  above  directed. — The  fame  obfervatfon 
is  to  be  applied  to  Mr.  Simp f on  s  next  Problem,  or  the 

33d- 

In  thefe  Examples  23.6  and  19.6,  are  the  expectations, 

in  Table  IX,  of  30  and  40,  according  to  the  London  Ta- 
bles of  Obfervation  ;  and  the  method  of  finding  them  for 
any  age,  and  from  any  Tables  of  Obfervation,  is  ex- 
plained at  the  beginning  of  the  firft  EfTay. 

In  Mr.  De  Moivris  hypotbefis^  the  expeclation  of  a  life, 
is  always  half  the  complement.  See  note,  p.  2, — Some- 
times the  complement  of  a  life  is  mentioned  without  any 
view  to  Mr.  DC  Moivris  hypothecs,  and  it  then  means 
double  the  expectation  of  the  life,  whatever  that  may  be, 
according  to  any  Table  of  Obfervations. 

D  3  by 
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by  Table  VII.     The  value  of  two  joint  lives, 
both  40,  is  9.82,  by  the  fame  Table.     The, 
eftate  correfponding  to  ioo/.  is  ^.L  per  ann. 
and  the  prefent  value  of  fuch  an  eftate  to  be 
entered  upon  by  a  perfon  30  years  of  age,  pro- 
vided he  furvives  a  perfon  40  years  of  age,  is, 
by  the  rule  juft  quoted,  /.  33.32.     And  this 
value,  divided  by  i  /.  increafed  by  its  interefl 
for  a  year,  or  by  1.04,  is  /.  ^2.93.  the  value 
in  &  Jingle  pnfent  payment,  of  the  funi  of  ioo  L 
dependent   on  the  given  furvivorfhip.     And 
this  fingle  payment,  divided   by    10.43,    *s 
/.*  3.07,  the  required  value  in  annual  payment  sy 
during  the  joint  lives,  if  the  firft  payment  is 
not  to  be  made  'till  the  end  of  a  year.     But  if 
the  firft  payment  is  to  be  made  immediately, 
the  required  value  in  annual  payments  will  be 
/.  32.03,  divided  by  11.43,  or  /.  2.8. — Thefe 
values,  according  to  the  London  Obfervations, 
or  Mr.  Simpfons  Tables  founded  upon  them, 
are  /.  35.30,  in  a  Jingle  payment,  and  /.  3.6,  in 
Annual  payments*  beginning  immediately. 

Mr.  Simpfon,  in  the  Problems  following 
that  here  quoted,  has  given  folutions  of  moil 
other  Queftions,  concerning  the  values  of  re- 
verfions  depending  on  furvivorfhips,  where 
the  whole  duration  of  two  or  three  lives  is 
concerned.  And  I  am  acquainted  with  no 
other  folutions  of  thefe  Queftions,  which  are 
applicable  to  all  Tables  of  Obfervations,  and 
ich  at  the  lame  time  (proper  regard  being 

paid 


Reverfionary  Annuities,  &c.  39 

paid  to  the  correction  explained  in  the  laft 
Queftion)  may  be  confidered  as  fufficiently 
correct  (a). 

QJJ  E  s  T  i  o  N     XII. 

"  Suppofe  an  inftitution  for  the  relief  of 
"  widows  to  extend  its  affiftance  likewife 
"  to  the  families  of  married  men,  provided 
"  they  leave  no  widows.  Suppofe,  for  in-- 
"  ftance,  that  in  this  cafe  children  are  to  be 
"  entitled  to  ioo/.  What  is  fuch  an  expec- 
"  tation  worth,  in  prefent  payment,  accord- 
"  ing  to  Dr.  Halleys  Table,  intereft  being  at 
*<•  4  per  cent.  ?" 


ANSWER. 


. 

If  40  is  the  mean  age  at  which  members 
are  admitted  on  fuch  an  institution,  and  32 
the  mean  age  of  their  wives,  the  anfwer 
(fuppofing  no  fubfequent  marriages)  is,  by 
the  33d  Problem  in  Mr.  Simpfon's  Select  Ex- 
ercifes,  p.  298,  and  the  correction  already 
explained,  /,  13.80  (b)* 

But 

(a)  See  the  third  Eflay. 

(b)  This  Problem  and  its  folution  are  given  by  Mr. 
Stmpfon  in  the  following  words  :    "  A  and  his  heirs  are 
"  entitled  to  an  eftate  of  a  given  value,  upon  the  deceafe 
*c  of  B,  provided   B  furvives  A  ;  to  find   the  value  of 
"  their  expedtation  in  prefent  money." — Solution.  "Find 
"  the  value  of  aji  annuity  on  the  longeft  of  two  equal 

D  4  "  Jives, 


4Q  f$ueftion$  concerning 

But  there  is  a  reduction  necefiary,  on  ac-? 
count  of  the  chance  there  is,  that  a  widower 
may  marry  again.  Suppofe,  therefore,  one 
half  of  all  widowers  to  marry  a  fecond  and 
third  time,  and  that  two-fifths  of  fuch  wid-r 
owers  furvive  thefe  fubfequent  marriages.  In 
this  cafe,  i  added  to  4  of  4,  or  ,7-o  of  all  who 
become  widowers,  will  die  without  leaving 
widows,  and  therefore  ,Vof  /.  13.8,  or  /.  9.66, 
will  be  the  anfwer.  If  only  one  fourth  of 
all  who  become  widowers  marry  again,  and 
two  fifths  of  thefe  furvive,  the  anfwer  will 
be  /.  1 1.73. 

**  lives,  whereof  the  common  age  is  that  of  the  older  of 
"  the  lives  A  and  B  ;  which  value  fubtra£t  from  the 
44  perpetuity,  and  take  half  the  remainder;  then  it  will 
*6  be,  as  the  expedition  of  duration  of  the  younger  of 
"-the  lives  A  and  B,  is  to  that  of  the  older,  fo  is  the 
'*  faid  half  remainder  to  the  number  of  years  purchafe 
*'  required,  when  the  life  of  B  is  the  older  of  the  two.  But 
ct  if  B  be  the  younger  \  then  to  the  number  thus  found, 
**  add  the  value  of  an  annuity  on  the  longed  of  the  lives 
*'  A  and  B,  and  fubtracl  the  fum  from  the  perpetuity, 
'*  for  the  anfwer  in  this  cafe." 

If  the  eilate  is  4  /.  per  annum ,  the  age  of  B  40,  and  of 
A  32,  intereft  4  per  cent,  the  anfwer  by  this  rule  comes 
out  /.  14.35,  which  divided  (as  in  the  preceding  Quefrion) 
by  104,  gives  /.  13.80,  the  value,  as  above,  of  ioo/.  in 
money.  If  B  is  30  and  A  40,  the  fame  value  is  20 /. 

N.  B.  The  value  of  the  long^ft  of  two  lives  is  always 
the  difference  between  the  value  of  the  joint  lives,  and  the 
of  the  values  of  the  two  given  f ingle  lives.  Thus  ; 
rhe  value  of  a  life  at  40,  is,  by  Table  VI,  13.2.  The 
fym  of  the  values  of  two  fuch  lives,  is  26-4.  The  value 
of  two  joint  lives,  whole  common  age  is  40,  is,  by  Ta- 
ble VII,  9.82 ;  and  the  difference  is  16,58^  or  the  value 
pf  the  krigfft  of  two  lives  at  JQ. 

This 
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This  calculation  fuppofes  all  marriages  to 
leave  children  who  furvive  their  parents.  If 
this  is  coniidered  as  uncertain,  the  values  now 
determined  muft  be  diminifhed  in  the  pro- 
portion of  this  uncertainty. — Thus ;  if  one 
marriage  in  feven  fails  of  leaving  children  (a) 
that  furvive  their  parents ;  thefe  values  will 
be  reduced  zfeventb  part,  or  to  7.8.28,  lifyal/* 
and  /.  10.05,  if  a  quarter  of  all  widowers 
marry. 

In  this  way  may  any  other  queftions  of  the 
fame  kind  be  anfwered  on  any  fuppofitions 
that  may  be  thought  moft  reafonable. 

QjJ  E  S  T  I  O  N       XIII. 

*'  Let  an  eftablimment  be  fuppofed  which 
'*  takes  in  at  once  all  the  marriages  in  a 
"  country,  or  all  marriages  among  perfons 
"  of  a  particular  profeflion  within  a  given 
"  diftrid:,  and  fubjedts  them  for  perpetuity 
"  to  a  certain  equal  and  common  tax,  or  an- 
"  nual  payments,  in  order  to  provide  life  an- 
"  nuities  for  fuch  widows  as  mail  refult  from 
**  thefe  marriages.  What  ought  the  tax  to 
"  be,  fuppofing  the  annuity  20  /.  and  calcu- 
^  lating  at  ^per  cent,  from  Mr.  De  Moivres 
**  valuation  of  lives ;  or,  which  is  nearly  the 
"  fame,  from  the  probabilities  of  life  in  Dr. 
«'  Halley's  Table  of  Obfervations  ?" 

(a)  This  for  many  years  has  been  nearly  the  fa&  among 

the  minifters  and  profeflbrs  in  Scotland. 

ANSWER* 


^2  i^ueftions  concerning 

ANSWER. 

Since  at  the  commencement  of  fuch  an 
eftablifhment,  all  the  oldeft,  as  well  as  the 
youngeft  marriages,  are  to  be  entitled  equally 
to  the  propofed  benefit,  a  much  greater  num- 
ber of  annuitants  will  come  immediately  up- 
on it,  than  would  come  upon  any  fimilar 
eftablifhment,  which  limited  itfelf  in  the 
admiiTion  of  members  to  perfons  not  exceed- 
ing a  given  age.  This  will  check  that  ac- 
cumulation of  money,  which  fhould  take 
place  at  firft,  in  order  to  produce  an  income 
equal  to  the  difburfements  at  the  time  when 
the  number  of  annuitants  comes  to  a  maxi^ 
mum  >  and,  therefore,  will  be  a  particular  bur- 
den upon  the  eftablifhment  in  its  infancy.  For 
this,  fome  compenfation  muft  be  provided  \ 
and  the  equitable  method  of  providing  it,  is, 
by  levying  fives  at  the  beginning  of  the  efta- 
blifhment, on  every  member  exceeding  a  gi- 
ven age,  proportioned  to  the  number  of  years 
which  he  has  lived  beyond  that  age.  But  in 
the  prefent  queftion,  it  is  fuppofed,  that  fuch 
fines  cannot  be  conveniently  levied,  or  that 
every  payment  muft  be  equal  and  common, 
whatever  difparity  there  may  be  in  the  value 
of  the  expectations  of  different  members. 
The  fines,  therefore,  muft  be  reduced  to  one 
common  one,  anfwering  as  nearly  as  poflible 
to  the  difadvantage  I  have  mentioned,  and 

payable 
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payable  by  every  member  at  the  time  when 
the  cfiabLKhment  begins.  After  this,  the 
eftablifhment  will  be  the  fame  with  one  that 
takes  upon  it  all  at  the  time  they  marry; 
and  the  tax  or  annual  payment  of  every  mem- 
ber adequate  to  its  fupport,  will  be  the  annu- 
al payment  during  marriage,  due  from  perfons 
who  marry  at  the  mean  age  at  which,  upon 
an  average,  all  marriages  may  be  coniidered 
as  commencing. — There  are  then  two  points 
to  be  here  determined.  The  fines  neceflary  to 
be  paid  at  firft,  according  to  the  account  1  have 
juft  given  ;  and  the  conjlant  annual  pay  me  nt> 
neceffary^to  be  made  by  every  member,  a$ 
an  equivalent  for  the  expectation  provided 
by  the  eftablifliment. — The  fines  to  be  paid 
at  firft  are,  for  every  particular  member,  the 
fame  with  the  difference  between  the  value 
of  the  expectation  to  him  at  his  prefent  age, 
and  what  would  have  been  its  value  to  him 
had  the  fcheme  begun  at  the  time  he  marri- 
ed ?  Or,  they  are,  for  the  v/hole  body  of 
members,  the  difference  between  the  value 
of  the  common  expectation,  to  perfons  at  the 
mean  age  of  all  married  perfons  taken  toge- 
ther as  they  exift  in  the  world,  and  to  per- 
fons at  that  age,  which  is  to  be  deemed  their 
mean  age  when  they  marry. 

Thus;  let  33  for  the  man,  and  25  for  the 
woman,  be  the  mean  ages  of  all  that  marry 
annually.  Let  alfo  48  be  the  mean  age  of 
all  the  married  men  in.  the  world,  and -40  of 

married 
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married  women  (a). — Now,  he  that  will 
calculate  for  thefe  ages,  in  the  manner  di- 
rected in  Queft.  IV.  will  find,  that  the  value 
in  annual  payments  during  marriage,  and  be- 
ginning immediately,  of  the  expectation  of 
an  annuity  of  20  /.  per  annum  by  a  perfon 
25  years  of  age,  after  a  life  whofe  age  is  33, 
is  /.  6.64. — And  that  /.  8.04,  is  the  value  of 
the  fame  expectation,  the  ages  being  48  and 
40. 

The  former,  therefore,  is  the  payment  for 
perpetuity  from  every  member  of  the  efta- 
bli(hment ;  and  the  value  of  the  difference  be- 
tween it  and  the  latter,  or  of  /.  i  .4  per  ann* 
payable  during  two  joint  lives,  whofe  ages 
are  40  and  48,  that  is,  /,  14.2,  is  thfe  fine  ne- 
ceflary  to  be  levied  on  every  married  member 
at  the  beginning  of  the  eftablifhment  (b). 

It  would  be  eafy  to  extend  the  benefit  of 
fuch  an  eftabliihment,  fo  far  as  to  provide 
loo/,  for  the  children  of  members,  provided 

(a)  I  muft  beg  leave  to  refer  to  note  (F)  in  the  Ap- 
pendix, for  an  explanation  of  what  I  mean  by  the  mean 
ages  of  married  men  and  women,  and  alfo  fur  a  confir- 
mation of  the  anfwer  I  have  given  to  this  Queftion. 

(b)  An  annuity  for  ever,  the  firft  payment  of  which 
is  to  be  made  immediately,  is  worth  26  years  purchafe, 
intereft  being  at  4  per  cent.     I.  14.2  therefore,  is  equiva- 
lent in  value  to  O.55/.  or  us.  per  annum^  for  ever.    Add 
this  to  /.  6.64,  and  it  will  appear,  that  /.  7.19  per  annum^ 
beginning  immediately,  is  the  anfwer  to  this  Queftion, 
fuppoiing  the  value  of  the  fine  to  be  provided  for  in  the 
perpetual  annual  payments, 

they 
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they  leave  no  widows ;  and  the  neceflary  ad- 
dition on  this  account  to  the  perpetual  an- 
nual payments,  can  fcarcely,  in  the  circum- 
fiances  this  queftion  fuppofes,  be  much  more 
than  about  1 5  s.  payable  during  life,  and  ex- 
eluding  from  all  benefit  fuch  as  happen  to 
be  widowers  at  the  commencement  of  the 
eftablifhment,  and  do  not  afterwards  marry. 

If,  in  fuch  an  eftablimment,  all  perfons 
of  a  particular  denomination,  whether  mar- 
ried men,  widowers,  or  batchelors,  are  fub- 
jected  alike  to  the  taxes  and  fines ;  they 
ought  to  be  as  much  lejs,  as  the  whole  num- 
ber of  perfons  fubjeded  to  them,  is  greater 
than  the  number  of  marriages  conftantly 
exifting. 

In  carrying  thefe  fchemes  into  execution, 
there  cannot  be  a  more  eafy,  or  equitable 
way  of  raifing  the  neceflary  fines,  than  by 
providing,  that  none  mail  be  entitled  to  any 
expectation  for  a  few  of  the  firft  years.  Thus ; 
an  eftablimment,  entitling  widows  to  20  /. 
per  annum  for  life,  and  confifting  of  667 
married  members,  and  344  unmarried,  al- 
ways kept  up  at  an  average,  ought  to  begin 
with  a  capital  of  /.  14.2  multiplied  by  667, 
or  947 1/.  belides  one  payment  in  hand  of 
the  conftant  annual  payments.  That  is,  (the 
proper  annual  payment  of  every  member  be- 
ing in  this  cafe  AVr,  multiplied  by  /.  6.64, 
or/.  4.38)  it  ought  to  begin  with  a  capital 
?  of 
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of  13,8997.  over  and  above  the  payment  of 
/.  4.38,  at  the  end  of  every  year  for  ever  af- 
terwards (a).— The  exclufion  of  all  the  firft 
members  from  any  benefit,  unlefs  they  fur- 
vive  the  firft  two  years,  or  live  to  make  three 
payments,  would  raife  this  capital  nearly. 
And  fuch  an  exclufion  for  three  we  four  years* 
would  be  an  advantage  fo  considerable,  that 
it  would  probably  give  lecuiity  and  ftability 
to  the  fcherne  for  all  fubfequent  time. 

In  thefe  obfervations,  I  have  had  in  view 
feveral  fchemes  of  the  kind  defcribed  in  it, 
which  are  now  actually  eftabliihed  in  this 
kingdom  ;  but  more  particularly,  one  begun 
among  the  London  and  Middlefex  clergy,  and 
another  which  is  eftabliftied  by  aft  of  par- 
liament among  the  clergy  in  Scotland;  of 
both  which,  I  fhall  have  occafion  in  the  next 
chapter  to  take  further  notice, 

I  have  chofen  to  calculate  here  only  from 
Dr.  Ha//ey's  Table,  or  Mr,  De  Moivres  hy- 
pot  be/is  grounded  upon  it,  becaufe  the  London 
Table  is,  by  no  means,  adapted  to  the  cafes 
in  view. 

It  fhould  be  further  remembered,  that 
when  the  mean  ages,  at  which  marriages 
commence,  are  fuppofed  to  be  33  and  25, 

(a)  Or,  fuppofing  the  value  of  9471  /.  (the  fine)  pro- 
vided for  in  the  annual  payments,  it  ought  to  receive 
every  year,  at  the  beginning  of  the  year,  a  contribution 
from  each  member  of  /.  4.74. 

all 
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all  fecond  and  third  marriages  are  included ; 
and  that  it  is  to  be  expecled,  that  aimed  all 
thefe  marriages  will  begin  after  thefe  ages ; 
and  likewife,  that  a  confiderable  proportion 
of  the  firft  marriages  will  begin  a  much  lon- 
ger time  after  thefe  mean  ages,  than  any  of 
the  other  firft  marriages  will  begin  before 
them. — Probably,  therefore,  thefe  mean  ages 
fhould  not  be  taken  younger.  One  or  two 
^ears,  however,  more  or  lefs,  in  every  fup- 
poiition  I  have  made,  will  make  no  diffe- 
rence of  any  confequence, 

QJJ  E  s  T  i  o  N     XIV. 

€€  A  perfon  of  a  given  age  has  an  eftate  de- 
pending on  the  continuance  of  his  life  for 
*c  a  given  term.  What  ought  he  to  give  for 
*'  having  it  ajjured  to  him  for  that  term  ?" 

ANSWER. 

From  the  value  of  an  annuity  certain  for 
the  given  term,  found  by  Table  II,  fub- 
tracT:  the  value  of  the  life  for  the  given  term, 
found  by  Queft.  VI.  and  referee  the  remain- 
der.-— Multiply  the  value  of  i  /.  due  at  the 
end  of  the  given  term,  (found  by  Table  I.) 
by  the  perpetuity,  and  alia  by  fas  probability % 
that  the  given  life  (hall  fail  in  the  given  term. 
The  prtsdutt  added  to  the  referred  remainder, 
and  thefum  multiplied  by  the  given  annuity, 

will 
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will  be  the  required  value  of  the  afTurance 
in  one  prefent  payment  (a). 

EXAMPLE. 

An  eftate  or  annuity  of  ivl.for  ever,  wilt 
be  loft  to  the  heirs  of  a  perfon  now  34, 
ihould  his  life  fail  in  1 1  years.  What  ought 
he  to  give  for  the  affiirance  of  it  for  this 
term  ? — That  is ;  What  is  the  prefent  value 
of  fuch  an  annuity  to  be  entered  upon  at  the 
failure  of  fuch  a  life,  Ihould  that  happen  in 
1 1  years  ? 

The  value  of  the  life  of  a  perfon  whofe 
age  is  34  for  n  years,  is,  by  Queft.'VI. 
(reckoning  intereft  at  4  per  cent,  and  calcu- 
lating from  Dr.  Hal/ey's  Table  of  Obferva- 
tions)7.76;  which,  fubtraded  from  8,760^ 
(the  value  of  an  annuity  certain  for  1 1  years) 
leaves  I  /.  the  remainder  to  be  referved. 

The  value  of  i  /.  to  be  received,  at  the  end 
of  1 1  years,  is,  0.6496,  by  Table  I.  The  pro- 
bability that  the  life  of  a  perfon,  aged  34, 
fhall  fail  in  1 1  years,  is,  by  Dr.  Hal/ey's  Ta- 
ble, i£v;  and  in  the  perpetuity  is  25.  Thefe 
numbers,  multiplied  by  one  another,  and  I 
added  to  the  product,  make  4.34,  which, 
multiplied  by  10,  (the  given  annuity)  gives 
/.  43. 4,  the  required  value  in  a  iingle  prefent 
payment. 

(a)  See  the  demonftration  in  note  (G)  Appendix, 

£43.4, 
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7.43.4,  divided  by  1.04,  gives  /.  4-Y.j,  the 
true  value,  by  Scholium  to  Queft..  X,  of  the 
aflurance  of  an  equivalent  fum,  or  of  ajo/.  for 
1 1  years  on  the  given  life. 

Again.  41.7,  divided  by  8.76,  (the^vajue 
of  the  given  life  for  the  given  time  with  unity 
added  to  it)  gives  4.76,  the  fame  value  in  an- 
nual payments  beginning  immediately,  for 
ii  years  (a),  fubjed:  to  failure  mould  the 
life  fail. 

SCHOLIUM. 

In  a  fimilar  way  may  the  price  of  affuran- 
ces  on  any  two  joint  lives,  or  the  longeji  of 
two  lives  for  any  given  terms,  be  calculated ; 
the  rule  being  as  follows  : 

"  From  the  value  of  an  annuity  certain 
"  for  the  given  term,  fubtradt  the  value  of 

»"  the  joint  lives,  or  the  longeft  of  the  two 
"  lives  for  the  given  term,  found  by  Scho- 
"  Hum  to  Queft.  VI.  and  referve  the  remain- 
"  der. — Multiply  the  value  of  i  /.  to  be  re- 
"  ceived  at  the  end  of  the  given  term  by  the 
"  perpetuity,  and  alfo  by  the  probability 
"  that  the  joint  lives,  or  the  longeji  of  the  two 
"  fives,  (hall  fail  within  the  given  term.  This 
"  product  added  to  the  reierved  remainder, 
"  and  ihefum  multiplied  by  the  annuity  to  be 

(a)  The  laft  payment  to  be  made  at  the  end  of  the 
nth  year  j  or  12  payments  in  all. 

E  "  affured, 
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M  affurfcd,  will  be  thd  value  of  the  affurance 
"  in  a  fingle  prefent  payment.'1 

EXAMPLE. 

"  What  is  the  value  of  10  /.  per  annum,  to 
"  be  entered  upon,  fhoultf  either  of  two 
"  perlbns,  one  40  and  the  other  30  years  of 
"  age,  die  in  ten  years,  reckoning  intereft 
"  at  4  per  cent,  and  calculating  from  Dr. 
"  Ha/ley's  Table." 

The  value  of  two  joint  lives  at  thefe  ages, 
for  10  years,  (found  by  Scholium  to  Queft.VI.) 
is  6.51 ;  which,  fubtrafted  from  8.111,  (the 
value  of  an  annuity  certain  for  10  years,  at 
4  per  cent.}  leaves  1.60,  the  remainder  to  be 
referred. 

The  value  of  i  /.  to  be  received  at  the  end 
of  10  years,  is,  .6755,  by  Table  I. 

The  probability,  that  the  lives  of  one  or 
other  of  two  perfons,  aged  30  and  40,  fhall 
fail  in  10  years,  is,  I4r  by  Table  III.  (a). 
And  the  perpetuity  25.  Thefe  numbers, 
multiplied  by  one  another,  and  1.60  added 
to  the  producl,  make  7,48,  which,  multiplied 

(a)  The  probability  taken  from  the  Table,  that  a  per- 
fon  aged  30,  fhall  live  10  years,  is,  ^f-.  That  a  perfon, 
aged  40,  fhall  live  10  years,  is,  -|±£.  That  they  fhall 
both  live  10  years,  is,  -|4|-,  multiplied  by  ^f,  or  14^ . 
That  they  fhall  not  both  live  10  years,  or  that  one  or  other 
of  ^them  fhall  die  in  this  time,  is,  |.J|->  fubtra&ed  from 
unity,  or  ^*A.  See  note  p.  23. 

by 
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>y  10,  (the  given  annuity)  gives  /.  74.8,  the 
mfwer  in  a  fingle  prefent  payment. 

/.  74.8,  divided  by  1.04,  gives  /.  71.92,  the 
Value  of  the  affurance  of  an  equivalent  fum ; 
or  of  2507. —/.  71.92,  divided  by  7.51,  (the 
value  of  the  two  joint  lives  for  10  years  with 
Unity  added)  gives  9.57,  the  value  of  the 
fame  fum  in  annual  payments  beginning  im- 
mediately^  for  10  years,  fubjedt  to  failure 
fhould  the  joint  lives  fail. 

EXAMPLE    II. 

•• 

"  What  is  the  value  of  io  /;  per  ann.  to  be 
"  entered  upon^  mould  two  perforts,  one  30, 
"  and  the  other  40^  both  die;  that  is,  fhould 
"  the  longefl  of  the  two  lives  fail  in  io  years, 
"  reckoning  iiitereft  at  4  per  cent,  and  cal- 
"  culating  from  Dr.  Ha//ey's  Table  ?" 

The  value  of  the  lonveft  of  the  two  Hve3 

O  <J 

for  10  years,  (that  is,  the  value  of  the  joint 
lives  for  io  years,  fubtraded  from  the  fum 
of  the  (a)  values  of  the  fingle  lives  for  id 
years)  is,  7.9 1  j  which,  fubtraded  from  8. 1 1 1; 
the  value  of  an  annuity  certain  for  io  years, 
leaves  .20  the  remainder  to  be  referved. — > 
The  value  of  i  /.  to  be  received  at  the  end 
of  io  years^  is,  .6755.  The  probability  that 
the  lives  of  two  perfons,  aged  30  and  40, 
(hall  fail  in  io  years,  is,  by  Table  III,  TT6r, 

(a)  See  Scholium  to  Queft.  VI, 
E   2 
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multiplied  by  ^V-r,  or  TTTTTT  •>  and  the  per-* 
petuity  25.  Thefe  numbers,  multiplied  by 
one  another,  and  .20  added  to  the  product, 
make  .740,  which,  multiplied  by  10,  (the 
given  annuity)  gives  7.4,  the  anfwer  in  a  fin- 
gle  payment. 

7.4,  divided  by  1.04,  gives  7.11,  the  va- 
lue of  the  affurance  of  2507. 

REMARK!. 

The  values  of  fingle  lives  for  given  terms, 
when  thefe  terms  are  lefs  than  ten  years, 
mu'ft,  in  anfwering  thefe  Queftions,  and  alfo 
in  anfwering  the  following  Queftions,  be 
found  true  to  at  leaft  2  or  3  places  of  deci- 
mals. But  they  cannot  be  found  to  this  ex- 
a&nefs  by  any  Tables  that  are  extant ;  and, 
therefore,  they  muft  be  calculated  in  the  fol- 
lowing manner  : 

"  Multiply  the  probability,  taken  out  of 
"  the  Table  of  Obfervations,  that  the  life 
"  fhall  exift  i,  2,  3,  &c.  years,  by  the  value 
"  of  i  /.  due  at  the  end  of  i,  2,  3,  &c.  years ; 
"  and  the  fum  of  the  products  will  be  the 
"  value  of  the  life  for  i,  2,  3,  &c.  years/* 

For  Example.  The  probability,  that  a 
petfon  whole  age  is  34,  fhall  live  a  year,  is, 
by  Dr.  HaUey's  Table,  £|£.  The  probabili- 
ty, at  the  fame  age,  of  living  2  years,  is,  -JI4 ; 
3  years,  ^§4* — -J|4  multiplied  by  .9615,  (the 

value. 
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;alue,  by  Table* I.  of  i  /.  due  at  the  end  of  a 
r,  intereft  being  at  4  per  cent.}  is,  .942  ; 

>r  the  value  of  the  life  for  one  year. — ^|4, 
multiplied  by  .9245,  (the  value  of  i  /.  due  at 
the  end  of  2  years)  is,  .891.  And  this  added 
to  the  former  product,  gives  1.833;  or  t^le 
value  of  the  life  for  2.  years, — 1-^-  multiplied 
by  .8890,  (the  value  of  i  /.  due  at  the  end  of 
3  years)  is,  .841 ;  and  this  product,  added 
to  1.833,  makes  2-674,  or  the  value  of  the 
given  life  for  3  years. 

When  the  term  exceeds  10  years,  the  rule 
in  Queft.  VI.  will  give  thefe  values  with  fuf- 
ficient  exadtnefs ;  and  it  would  do  the  fame 
in  all  cafes,  were  the  values  of  lives  given 
true  to  3  or  4  places  of  decimals,  and  in 
ftricl;  agreement  to  the  Tables  of  Obfervation 

c    \ 

ufed. 

The  remark  now  made  is  to  be  extended 
to  the  values  of  joint  lives  for  given  terms. 
For  th'cfe  values,  like  thofe  of  fmgle  lives, 
cannot  be  found  in  folving  theie  Queftions 
with  fufficient  accuracy,  when  the  terms  are 
fmall,  by  any  method,  except  the  tedious 
one,  of  multiplying  the  probability  that  the 
2  lives  (hall  loth  continue  i,  2,  3,  &c.  years, 
by  the  value  of  i  /.  due  at  the  end  of  i,  2, 
3,  &c.  years,  and  taking  the  fum  of  the  pro- 
ducts in  the  manner  juft  defcribed. 


E  i  REMARK 
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REMARK     II. 

If  the  annuity  is  to  be  entered  upon,  in 
cafe  of  the  failure  within  a  given  time  of 
any  life  or  lives,  at  the  end  of  that  time  >  and 
not  at  the  end  of  the  year  In  which  the  failure, 
may  happen ;  its  prefent  value  will  be  the  pro- 
du<it  arifing  from  the  continual  multiplication 
by  one  another  of  the  perpetuity  increafed 
by  unity ;  the  value  of  i  /.  due  at  the  end  of 
the  given  time ;  the  annuity ;  and  the  proba- 
bility that  the  life,  or  lives,  mail  fail  within 
the  given  time.  And  care  mould  be  taken 
not  to  confound  thefe  two  forts  of  Queftions 
with  one  another. — Thus  j  the  value  in  one 
payment  of  10  /.  per:  ann.  to  be  entered  upon 
eleven  years  hence,  in  cafe  a  perfon  aged  34 
fhoukl  not  live  fo  long,  is  26,  (the  perpetuity 
increafed  by  unity,  intereft  being  zt^pef  cent.} 
multiplied  by  .6496,  and  by  io/.  and  alfo 
by  ^^;  or  34.8.— This  value,  divided  by 
1.04,  is,  33.5,  the  value  of  an  equivalent 
fum,  or  of  ajo/.  to  be  obtained  on  the  famQ 
conditions. 

The  value  of  the  ajjurance  of  any  annuity 
on  the  whole  continuance  of  any  fingle  life 
is,  by  Queft.  X.  the  excefs  of  the  perpetuity 
above  the  value  of  the  life,  multiplied  by  the 
annuity.  And  in  like  manner;  the  value  of 
the  afjiirance  of  any  annuity  on  the  whole 
continuance  of  any  two  joint  lives,  or  the 
longejl  of  two  lives,  is  the  excefs  of  the  per- 
>  petnity 
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pptuity  above  the  value  of  the  joint  lives,  or 
of  the  longeft  of  two  lives,  multiplied  by  the 
apnuity.  This  is  very  obvious  j  but  no  ge- 
neral method  has  been  yet  explained  of  find- 
ing the  values  of  affurances  on  lives  and  fur- 
yivorfhips  for  terms  of  years  lefs  than  the 
whole  continuance  of  the  lives.  For  this  rea- 
fon,  I  have  been  here  more  explicit  than  I 
fhould  otherwife  have  been ;  and,  as  fuch  af- 
furances are 'now  much  pradlifed,  and  may 
be  very  ufeful  if  their  values  are  rightly  de- 
termined, I  have  thought  proper  to  add  the 
two  following  Queftions,  which,  when  join- 
ed to  Queftion  XL  and  Mr.  Simpfon's  33d 
Problem  given  in  the  note,  p.  39,  will,  I  be- 
lieve, exhauft  this  fubje<ft  as  far  as  two  lives 
pan  be  concerned. 

QJT  E  s  T  i  o  N  XV. 

<*  B,  expectant,  will  lofe  a  given  fum, 
fhould  he  furvive  A,  within  a  given  time. 
What  ought  he  to  pay  for  the  affurance  of 
it  ?" — In  other  words  :  "  What  ought  he 
to  pay  for  a  given  fum  to  be  received  at 
the  death  of  A,  fhould  he  happen  to  fur- 
vive him  within  a  given  time  ?" 

ANSWER, 

Divide  the  fum  of  the  decrements  of  life 
in  the  Table   of  Obfervations  from  the  age 
of  A,  for  the  given  time,  by  the  given  time ; 
and,  by  the  quotient,  divide  the  number  of 
£  4  the 
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the  living  in  the  Table  at  the  age  of  A  ;  and 
again,  by  this  fecond  quotient  (a),  divide  the 
given  fum,  referving  th£  third  quotient. 

Pind  the  value  of  an  annuity  on  the  life 
of  B,  for  the  given  time.  To  this  value  add 
the  quotient^  that  will  arife  from  dividing  the 
value  of  an  annuity  certain,  for  the  given 
time,  by  twice  the  complement  of  the  life  of 
B;  and  the  fum,  multiplied  by  the  referred 
quotient,  will  be  the  required  value  in  a  fingle 
prefent  (b)  payment. 

EXAMPLE. 

Let  the  Table  of  Obfervations  be  Mr.  Simp- 
foris  for  London,  or  Table  VIII.  Let  the  rate 
of  intereft  be  3  per  cent.  A,  feven  years  of 
age.  B,  30.  The  given  time  14  years. 
The  given  fum  ioo  A — The  fum  of  the  de- 
crements, in  Table  VIII.  for  14  years  from  the 
age  of  feven,  is  73,  which,  divided  by  14, 
gives  5*2.  The  number  of  the  living  at  fe- 
ven is  430,  which,  divided  by  5.2,  and  ioo/. 
divided  by  the  quotient,  gives  /.  1.21,  the 
quotient  to  be  rejerved. 

(a)  When  the  age  of  A  is  under  6c,  and  the  term  fo 
large  as  to  exceed  the  difference  between  ij  and  70,  it 
will  be  beft  when  the  London  Table  is  ufed,  to  divide 
the  given  fum,  not  by  the  fecond   quotient  here  menti- 
oned, but  by  the  complement  of  the  life  of  A,  taken  out 
of  Table  IX. 

(b)  See  the  demonftration  of  this  rule,  and  alfo  of  the 
rule  that  will  be  given  for  folving  the  next  Queftion,  in 
the  Appendix,  note  (H), 

The 
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The  value  of  an  annuity  for  14  years  on 
the  life  of  B,  is,  by  Queft.  VI.  9.5.— The 
value  0f  an  annuity  certain  for  14  years,  is, 
by  Table  II.  11.296,  which,  divided  by 
94.4,  (twice  the  complement  of  the  life  of  B, 
by  Table  IX  (a),  gives  .12,  which,  added  to 
9.5,  gives  9.62;  and  this  again  multiplied 
by  1.2 1,  the  referred  quotient  9  gives  11.64, 
tliQprefent  value  in  one  payment  of  roo  /.  pay- 
able at  the  death  of  A  aged  37,  to  B  aged 
30,  mould  A  die  and  leave  B  the  furvivor 
within  14  years.  ' 

The  prefent  value  for  14  years  of  two  joint 
lives,  one  7  and  the  other  30  years  of  age, 
may  be  found,  by  the  help  of  Table  XI,  and 
the  rule  in  the  Scholium  to  Queft.  VI.  to  be 
nearly  9  years  purchafe;  and,  7.11.64  di- 
vided by  this  value  with  unity  added,  or  by 
jo,  gives  1.164,  t^e  foregoing  value  in  an- 
nual payments  during  the  joint  lives  for  14 
years,  the  firft  payment  to  be  made  imme- 
diately, and  the  lajl  payment  at  the  end  of 
14  years,  mould  the  joint  lives  not  fail. 

SCHOLIUM. 

It  deferves  particularly  to  be  remembered, 
that  in  this  method  likewife  may  be  calcu- 
lated, what  fums  ought  to  be  paid  on  any 
furvivorfhip,  within  a  given  time,  of  one  life 

(a)  This  Table  gives  tht'expefiatioris  only,  but  it  fhould 
be  remembered,  that  twice  the  expectation  is  always  the 
complement  of  a  life,  See  note,  p,  37, 

beyond 
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beyond  another,  in  consideration  of  any  gi- 
ven firm  now  advanced.— The  following  Ex- 
ample of  this  is  a  cafe  which  has  offered  it- 
felf  in  practice. 

^  A  pprfon,  aged  30,  has  in  expedition 
**  an  eftate  which  is  tp  come  to  him,  pro- 
**  vided  he  furvives  a  minor  9  aged  7,  before 
*c  he  is  out  of  his  minority  -}  that  is,  pro- 
if  vided  he  fhould  be  himfelf  living  at  the 
"  time  of  the  minor's  death,  fhould  that  hap- 
"  pen  before  he  is  21. ---In  thefe  circum- 
"  fiances,  he  wants  to  borrow  ioco/.  on  his 
*'  expectation.  What  reverfion  out  of  the 
'*  eftate  depending  on  fuch  a  furvivorfhip,  is 
"  a  proper  equivalent  for  this  fiim  now  ad- 
*c  vanced,  intereft  being  reckoned  at  3  per 
"  cent,  and  the  probabilities  of  life  being 
"  fuppofed  the  fame  with  thofe  in  Mr.  Simp-* 
«  few's  Table  of  London  Obfervations  ?" 

ANSWER. 

It  appears  from  what  has  been  jqft  deter- 
mined, that  for  /.  11.64  now  advanced,  the 
proper  equivalent  in  fuch  circumflarices,  is^ 
ioo/.  to  be  paid,  in  cafe  the  furvivorfhip 
fhould  take  place  y  or,  by  the  correction  in 
page  34,  as  much  of  the  eftate  as  ioo/. 
will  buy  at  3  per  cent,  fuppofing  the  fir  ft  rent 
to  be  received  immediately  \  (that  is,  fup- 
pofing the  eftate  worth  34.33  years  purchafe.) 
or  /.  2.912  per  annum.— -By  the  rule  of  pro- 
portion, therefore,  for  iooo/.  the  proper 

equir 


nnuities,  &c. 


equivalent  will  be  8591  /.  in  money,  or  2507, 
fer  annum  out  of  the  eftate, 

QJJ  E  s  T  i  o  N    XVI. 

"  i  oo/.  will  be  loft  to  B's  heirs,  fhould  he 
"  happen  to  die  after  A,  within  a  given  time. 
'*  What  is  the  price  of  the  afjurance  of  it  ?•  — 
<f  That  is  :  What  is  the  prefent  value  of 
<c  100  /.  payable  at  the  death  of  B,  provided 
"  his  death  fhould  happen  after  A's  deathj 
f  '  within  a  given  time  ?" 

ANSWER. 

Divide  the  fum  of  the  decrements  of  life 
i«  the  Table  of  Obfervations  from  the  age  of 
B,  for  the  given  time,  by  the  given  time; 
and  by  the  quotient  divide  the  number  of  the 
living  at  the  age  of  B;  and  again,  by  this 
fecond  quotient  (a),  divide  the  given  fum,  re^ 
|erving  the  third  quotient. 

Find  the  value  of  an  annuity  on  the  life  A 
for  a  number  of  years,  lefs  by  one  year  than 
the  given  time,  which  fubtrafl;  from  the  va- 
lue of  an  annuity  certain  for  the  fame  num- 
ber of  years.  Multiply  the  remainder  by  the 
referred  quotient,  and  divide^the  produtt  by 
the  amount  of  i  /.  for  o'ne  year,  and  let  this 
be  &  fecond  referved  quotieTit. 

(a]  Or  rather,  if  the  London  Table  is  ufed,  by  the  com- 
plement of  the  life  of  B,  when  his  age  is  under  6o3  and 
fbe  term  exceeds  the  difference  between  it  and"  70. 

Again. 
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Again.  Multiply/into  one  another  t 
referved  quotient,  and  the  value  of  an  an- 
nuity certain  for  the  given  time;  and  divide 
the  produdt  by  twice  the  complement  of  A's 
life.  This  laji  quotient,  added  to  \hz.fecond 
referved  quotient,  will  be  the  anfwer  in  a  pre- 
lent  lingle  payment. 

EXAMPLE. 

Let  the  age  of  B  be  40.  Of  A  30.  The 
fum  100  /.  Rate  of  intereft  4  per  cent. '  The 
given  time  20  years.  The  Table  of  Obfer- 
vations,  Mr.  Simpfon's,  or  Table  VIII. — The 
fum  of  the  decrements  of  life,  in  this  Table, 
from  the  age  of  40  for  20  years,  is  I27,which, 
divided  by  20,  (the  given  time)  gives  6.38.— 
The  number  of  the  living  at  40  is  229,  which, 
divided  by  6.38,  gives  35.8;  and  ioo/.  (the 
given  fum)  divided  by  35.8,  gives  2.79,  the 
Jirjl  quotient  to  be  referved. 

The  value  of  an  annuity  for  19  years  on 
a  life  at  30  years  of  age,  is  10.3;  which, 
fubtra&ed  from  13.134,  (the  value  of  an  an- 
nuity certain  for  19  years,  by  Table  II)  and 
the  remainder  multiplied  by  2.79,  gives  7.89. 
This  produft  divided  by  1.04,  (the  amount 
of  i  /.  in  one  year)  gives  7.60  ;  the  Jecond 
referved  quotient. 

2.79  multiplied  by  13.59?  (the  value  of  an 
annuity  certain  for  20  years)  gives  37.916; 
and  thisfroduff  divided  by  94.4,  (twice  the 

com- 
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complement  of  A's  life  by  Table  IX.)  gives 
,,401,  which,  added  107.60,  gives  87.  the 
Anf'wer  \  or,  the  value  of  100  /.  payable  at  the 
death  of  B,  on  the  contingency  of  his  furviv- 
ing  A  aged  30,  and  both  dying  in  20  years. 

It  is  plain,  that  this  is  likewife  the  fum 
that  ought  to  be  lent  to  B  now,  on  the  ex- 
peftation  of  ioo/.  at  his  death,  provided  it 
Should  happen  after  A's  death  in  20  years. 

This  rule  gives  the  juft  folution  in  all  cafes, 
except  when  B,  the  expectant,  is  theyounge/l 
.of  the  two  lives,  and  at  the  fame  time  the 
term  of  years  greater  than  the  complement 
of  A's  life.  In  this  particular  cafe  the  fol- 
lowing rule  muft  be  ufed. 

Find,  by  the  preceding  rule,  the  value  of 
the  aflurance  of  the  given  fum  for  a  term  of 
years,  equal  to  the  complement  of  A's  life, 
and  let  this  value  be  referred.  Multiply  by 
one  another  the  given  fum  -,  the  value  of  i  /. 
to  be  received  at  the  end  of  a  number  of 
years  equal  to  the  complement  of  A's  life  ; 
and  the  value  of  an  annuity  certain  for  as 
many  years  as  the  given  term  exceeds  this 
complement.  And  the  product*  divided  by 
the  complement  of  B's  life,  and  the  quotient 
added  to  the  value  referred,  will  be  the  true 
value  fought. 

EXAMPLE. 

Let  the  age  of  B  be  303   of  A  40.     The 
term  47  years  5  and  every   thing  elfe  as  in 

the 
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the  laft  Example.  The  complement  of  A'i 
life,  is,  by  Table  IX*  39.2.  The  value  of 
IOQ  /.  to  be  received  at  the  death  of  B,  if  he 
Survives  A  within  39  years,  may  be  found 
by  the  preceding  rule  to  be  /.  16.15  >  t^ie  va~ 
lue  to  be  referved.— The  value  of  i  /.  td  be 
received  at  the  end  of  39  years  is;  by  Table 
11$  .2166;  The  value  of  an  annuity  te'rtain 
for  8  years j  (the  excefs  of  the  given  term 
above  the  complement  of  the  life  of  B  by 
Table  IX.)  is*  6:733;' 

And  thefe  two  values  multiplied  by  one 
another*  and  by  ioo/.  give  145.83  $  which, 
divided  by  47. 2*  (the  complement  of  the  life 
6f  B)  and  16.15*  added  to  the  quotient*  make 
/;  19.23*  the  value  fought. 

REMARK. 

As  after  finding  the  prefent  value  of  ari 
fcftate*  or  annuity,,  it  is  neceflary  to  divide 
that  value  by  the  amount  of  i  /.  in  one  year, 
in  order  to  find  the  prefent  value  of  a  fum 
equivalent  to  the  annuity ;  fo,  after  finding  the 
value  of  a  fum,  it  is  neceflary  to  multiply  that 
value  by  the  faid  amount^  in  order  to  find 
from  it  the  value  of  an  equivalent  annuity. 

In  the  firft  example*  therefore,  the  value 
6f  an  eftate  of  ^l.  per  annum,  would  be  /.  8.32. 
In  the  fecond  Example,  20  /.  And  this  is* 
as  it  ought  to  be,  the  value  for  the  whole 
duration  of  the  lives,  agreeably  to  the  Pro- 
blem in  the  note  p,  37, 

i  In 
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In  folving  this  Queftion,  care  alfo  muft  be 
taken  not  to  forget  the  Jirjl  Remark  under 
the  foregoing  Queftion. 

In  the  fame  way  with  that  in  which  tlie 
rules  in  the  three  laft  Queftions  have  been 
difcovered,  it  is  poffible  to  find  rules  for  cal- 
culating the  values  of  affurances,  for  given 
terms,  on  lives  and  furvivorihips,  where  three 
or  more  lives  are  concerned.  But  this  is  of 
lefs  importance  j  and  I  chufe  to  leave  to 
others  the  further  profecution  of  this  fubjeft. 


CHAP. 
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C  H  A  P.     II. 

Containing  an  Application  of  the  Quef- 
tlons  In  the  foregoing  Chapter  to  the 
Schemes  of  the  Societies  in  Great 
Britain,  for  making  Affurances  on 
Lives  and  Survivor/hips^  and  for 
granting  Annuities  to  Widows^  and 
to  Perfons  in  old  Age. 

SECT.     I. 

Of  the  London  Annuity,  and  the  Laudable 
Societies  for  the  Benefit  of  Widows. 

THE  fcheme  mentioned  in  Queft.  VIII. 
is  nearly  that  of  the  London  Annuity 
Society.  The  Laudable  Society  is  alfo  formed 
on  a  fimilar  plan.  In  both,  the  annual  con- 
tribution  of  every  member  is  five  guineas, 
payable  half-yearly ;  and  for  this  a  title  is 
given  to  an  annuity  of  20 /.  to  every  widow 
during  widowhood,  if  the  hufband,  after  ad- 
miffion,  lives  one  year  according  to  thej&yf 
fcheme $  or  three  years  according  to  the  (a) 

(a)  In  this  fociety  a  member  who  lives  but  one  year, 
is  entitled  to  no  more  than  an  annuity  of  io/.  for  his 
widow  ;  if  he  lives  two  years,  15  /.  if  he  lives  three  years, 
20  /.  four  years  25  /.  feven  years,  30  /.  ten  years,  35  /. 
thirteen  years,  40  /. 

5  fecondi 
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f€€ond\  of  jo/,  if  the  hufband  lives  feven  years* 
according  to  both  fchemesj.and  40 /.  accord- 
ing to  the  jirji  fcheme,  if  he  lives  1 5  years, 
or  1 3, years,  according  to  the  fecotid.— In 
both  fcherhes  alfo,  there  is  no  other  pre- 
mium or  fine  required,  than  five  guineas  ex- 
traordinary, at  admiffion,  from  every  mem- 
ber whofe  age  does  not  exceed  45.  The 
Laudable  Society  admits  none  above  4^,  and 
the  London  Annuity  Society  obliges  every 
perfon  between  45  and  55  to  pay,  at  admif- 
fion, five  guineas  extraordinaryj  for  every 
year  that  he  is. turned  of  45. 

Thefe  are  the  main  particulars  in  thefe 
fchemes  j  and*  therefore,  both  of  them,  were 
the  annuities  to  be  enjoyed  for  life,  would 
receive  (fuppofing  the  members  all  under 
46  at  admiffion,  and  of  the  fame  ages  with 
their  wives,  and  money  at  4.  per  cent*)  but 
little  more  than  three-filths  of  the  true  value 
of  the  annuities:  or  about  one  half,  fuppo- 
fing wives,  one  with  another,  i  o  years  younger 
than  their  hufbands ;  as  appears  from  Quef- 
tion  VIII. 

It  appears  further  in  that  Queftion,  that, 
fuppofing  the  annuities  to  be  life  annuities, 
and  men  and  their  wives  of  equal  ages,  the 
expectation  to  which  an  annual  payment  of 
five  guineas  beginning  immediately,  entitles, 
is  nearly  147.  if  the  contributor  lives  a  year, 
and  2o/.  if  he  livss  feven  years  (a),  taking 

(a)  The  fame  annual  payment  will,  on  the  fame  fup- 
poiitions,  entitle  to  147,  if  a  member  lives  a  year,  and  i8/, 
if  he  lives  three  years. 

F  the 
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the  medium  between  the  London  and  the 
other  Tables  of  Obfervations. 

It  is  likely,  that  many  perfons  will  be  very 
unwilling  to  believe,  that  thefe  fchemes  are 
fo  deficient  as  they  have  been  now  reprefent- 
ed.  I  will,  therefore,  endeavour  to  prove 
this  in  a  way  which,  tho'  lefs  ftrift,  is  fuffi- 
ciently  decifive,  and  may  be  more  likely  to 
be  intelligible  to  perfons  unlkilled  in  mathe- 
matical calculation.  —  I  (hall  here  confine  my- 
felf  to  the  fcheme  of  the  London  Annuity  So- 
ciety. The  differences  between  it  and  the 
fcheme  of  the  Laudable  Society  are  inconfi- 
derable,  and  what  fhall  be  faid  of  the  one  will 
be  fully  applicable  to  the  other. 

According  to  this  fcheme,  as  it  has  been 
juft  defcribed,  all  that  live  15  years  in  the 
fociety  will  be  entitled  to  annuities  of  40  A 
per  annum  for  their  widows.  Suppofe  the 
whole  fociety,  at  admiffion,  to  be  men  of  40 
years  of  age,  taken  one  with  another.  A 
jperfon  of  this  age  has  an  even  chance  of  liv- 
ing 23  years  j  and  he  has  an  even  chance  of 
continuing  with  a  wife  of  the  fame  age,  (that 
is,  of  continuing  in  the  fociety)  13  years 
and  |  (a).  Not  much  lefs,  therefore,  than 

half 


(a)  This  is  the  exacl:  truth  according  to  Mr, 
vre's  hypothefis,  and  the  Norwich  Table.  But  accord- 
ing to  Dr.  Hal/ey's  and  the  Northampton  Table,  a  man 
40  years  of  ?.ge  has  an  even  chance  of  living  no  more 
than  22  years,  and  of  joint  continuance  with  a  wife  of  the 

fame 
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half  the  members  will  continue  in  the  focie- 
ty  15  years;  and,  confequently,  not  much 
lefs  than  half  the  widows  that  will  come 
upon  the  fociety  will  be  annuitants  of  40  /. 
per  annum.  Thefe  widows,  however,  being 
older  than  the  reft  when  they  commence  an- 
nuitants, will  continue  on  the  fociety  a  fhorter 
time ;  and,  therefore,  the  number  conftantly 
in  life  together,  to  which  they  will  in  a 
courfe  of  years  increafe,  will  be  proportion- 
ably  fmaller.  Putting  every  thing  as  favour- 
ably as  poffible,  let  us  fuppofe,  that  out  of 
20  annuitants  conftantly  on  the  fociety,  Jive 
will  be  annuitants  of  ^ol.Jtxof  30  /.  and 
nine  of  20  /.  To -20,  annuitants  then  the  fo- 
ciety will  pay  5607.  per  annum,  or  the  2oth 
part  of  this  fum,  that  is  28 /.  to  every  annui- 
tant at  an  average.  But  fuch  an  annuity  for 
a  life  at  40,  after  another  equal  life,  provid- 
ed both  furvive  one  year,  is  worth  (by  Queft. 
VII.  p.  24.)  in  a  fingle  prefent  payment,  85  /. 
nearly,  according  to  the  London,  and  all  the 
Tables  of  Obfervations,  intereft  being  all 
along  fuppofed  at  4.  per  cent. 

It  cannot  appear  improbable  to  any  one, 
that  this  fhould  be  the  true  value  of  fuch  a 
reverfion.  It  is  not  probable,  that  there  is 
any  iituation  in  which  the  decrements  of  life 

fame  age,  13  years. — Forty  muft  be  more  than  the  mean 
age  of  the  members  of  the  fociety  at  admiflion,  and  on 
this  account  the  number  of  annuitants  of  4o/.  muft  be 
proportionably  greater.  The  mean  age,  therefore,  has 
been  taken  very  moderately. 

F  l  arc 
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are  fuch  as  can  make  it  a  tenth  part  more  or 
lefs.— 8'5/.  in  prefent  payment  is  the  fame 
with  3/.  Ss.  per  annum  for  ever. — But  is  an 
annual  payment  of  five  guineas,  which  mull: 
ceafe  as  foon  as  either  of  two  lives  each 
40  fails,  equal  in  value  to  fuch  a  perpetuity  ? 
Every  one  muft  fee,  that  there  is  a  great  dif- 
ference.— A  fet  of  marriages  between  per- 
fons  all  40,  will,  according  to  the  probabili- 
ties of  life  in  Dr.  Halleys  Table,  laft,  one 
with  another,  15  years  (a]  ;  and  an  annual 
payment  beginning  immediately,  during  the 
joint  continuance  of  two  perfons  of  this  age, 
is  worth  10  years  purchaie  (b}.  The  com- 
parifon  then,  in  the  prefent  cafe,  is  between 
3/.  Ss.  per  annum  for  ever,  and  five  guineas 
per  annum  for  i  $  years ;  or  between  an  an- 
nuity of  3 /.  8  j-.  worth  25  years  purchafe, 

(#)  See  the  beginning  of  Eflay  I. 

(/?)  The  value  of  fuch  an  annual  payment,  by  Table 
XI,  or  the  London  Obfervations,  is  9.1  ;  and  10.8,  by  Mr. 
De  Moivres  hypothecs. — I  have  not  taken  into  this  ac- 
count the  five  guineas /W  paid  at  admiflion,  becaufe  it  is 
obvioufly  of  too  little  confequence  to  make  any  confide- 
rable  difference.  .The  allowances  I  have  made  in  favour 
of  thefe  fchemes  are  more  than  equivalent  to  it.  In  par- 
ticular;  it  (hould  be  remembered,  that  the  calculations 
fuppofe,  that  the  payments  required  by  thefe  fchemes,  are 
yearly  payments  beginning  immediately  ;  (fee  p.  28)  and 
that,  the  firft  payment  of  the  annuity  is  not  to  be  made 
'till  the  end  of  the  year  in  which  the  huiband  fhall  die; 
and  alfo,  that  the  annuity  is  to  be  paid  yearly,  and  no- 
thing to  be  due  for  any  part  of  the  year,  in  which  the  an- 
nuitant fhall  happen  to  die. 

and 
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and  an  annuity  of  five  guineas  worth  only  10 
years  purchafe. 

But  to  throw  this  fubjecT:  into  another  light. 

Let  the  number  to  which  the  fociety  is 
kept  up  be  fuppofed  to  be  200.  It  has  been 
demonftrated  in  Queft.  II,  that  at  lead  half 
this  number  of  widows  will  in  time  come  to 
be  conftantly  on  the  fociety  ;  and  it  has  alfo 
been  juft  now  fhewn,  that  the  medium  of 
annuities,  payable  to  them,  will  be  at  leaft 
287.  After  a  courfe  of  years,  then,  the  fo- 
ciety will  have  a  conftant  expence  to  bear  of 
28oo/.  per  annum. — But  what  will  be  its 
income  ?•*— In  order  to  determine  this,  we 
muft  confider,  that  there  are  two  fources 
from  whence  its  income  will  be  derived. 
Firft,  the  annual  payments  of  the  members. 
And,  fecondly,  the  money  accumulated,  or 
the  capital  raited  during  the  time  the  num- 
ber of  annuitants  is  coming  to  a  maximum,- — 
The  firft  of  thefe  fources  affords  1000  gui- 
neas, or  10507.  per  annum.  This  wants 
17507.  of  the  annual  expence  juft  menti- 
oned; and,  therefore,  in  order  that  the  in- 
come of  the  fociety  may  be  equal  to  the  bur- 
den upon  it,  when  the  annuitants  come  to  a 
maximum,  there  muft  be  a  fund  railed  in  the 
mean  time  equal  to  43,7507.  or  to  an  eftate 
in  perpetuity  of  17507.  per  annum.— But 
10507.  per  annum  beginning  immediately, 
and  forborn  25  years,  and  improved,  with- 
out lofs  or  delay,  all  that  time  at  4  per  cent. 
F  3  com- 
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compound  intereft,  will  but  juft  raife  fuch 
a  capital  (a}.  There  is,  therefore,  the  fulleft 
proof,  that  the  fcherne  I  am  conlidering 
is  extremely  deficient.  The  truth  is,  that 
fcarcely  a  third  of  fuch  a  capital  could  be 
raifed,  as  will  appear  from  the  following  ob- 
fervations. 

Out  of  200  perfons,  all  40  years  of  age, 
more  than  five,  according  to  the  London  Ta- 
ble of  Obfervations,  and  not  fo  many  by  Dr. 
HaHey's  Table,  may  be  expefted  to  die  in  a 
year.  Suppofe  then  five  to  be  the  real  num- 
ber of  members  that  will  die  the  firfh  year 
of  the  fociety.  In  fubfequent  years  the  col- 
lecfiive  body  of  members  will  be  continually 
growing  older ;  and,  therefore,  the  propor- 
tion of  them  that  will  die  every  year,  will 
be  continually  increafing,  'till  it  gets  to  a 
maximum.  I  will,  however,  fuppofe,  that 

(a)  Every  Qiieftion  of  this  kind  may  be  eafily  folved 
in  the  following  manner.  In  Table  I,  find  the  value  of 
j  /.  payable  at  the  end  of  any  number  pf  years  ;  and  any 
given  annuity  divided  by  that  value,  will  be  the  annuity 
to  which  the  given  annuity  will  in  that  number  of  years 
increafe. — Thus  ;  the  prefent  value  of  il.  payable  at  the 
end  of  25  years,  is  .3751,  reckoning  intereft  at  4 per 
cent,  and  1050 /.  per  annum  divided  by  .37515  gives 
2,8oo/.  per  anmim^  the  increafed  annuity  arifing  from 
1050 /.  per  ann.  In  the  fame  manner  it  may  be  found, 
that  the  fame  annuity,  forborn  n  years,  will  increafe  to 
i6io/.  per  annum. — But  a  more  particular  account  of 
this  will  be  given  in  the  rules  annexed  to  the  Tables  at 
the  end  of  this  work, 

5  during 
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during  the  firft  20  years  no  more  than  the 
number  juft  fpecified  will  die  every  year ;  and 
that,  confequently,  no  more  than  jive  widows 
will  come  every  year  on  the  fociety.  The 
ages  of  all  thefe  widows,  when  they  com- 
mence widowhood,  will,  it  is  evident,  be 
between  40  and  60.  One  with  another 
then,  they  may  be  confidered  as  having  com- 
menced widowhood  at  50  years  of  age.  Now, 
five  widows  left  every  year  at  this  age*  will, 
in  10  years,  increafe  to  43  conftantly  in  life 
together,  according  to  the  expectations  of 
life  in  Tables  III,  IV,  and  V ;  and,  in  20 
years,  to  70  (a).  Suppofe  the  true  number 
alive  together  at  the  end  of  20  years  to  be 
only  62,  the  greater  part  of  thefe  will  be 
annuitants  of  30 /.  and  40 A  per  ann.  and  the 
jeft  20  7.  Were  the  former  only  equal  to 
the  latter,  the  medium  of  annuities  payable 
to  them  would  exceed  257.  •  Suppofe  then 

(a)  Every  calculation  of  this  kind  is  eafily  made  by 
the  rule  in  note  (A)  in  the  Appendix. — I  have  put  the 
number  living  together  at  the  end  of  20  years  at  62,  not 
only  that  the  reader  may  be  better  fatisfied  that  I  have 
kept  low  enough,  but  alfo  to  make  an  allowance  for  fuch 
widows  as  will  be  left  by  thofe  members  who  die  within 
a  year  after  admiflion,  and  who,  therefore,  according  to 
thefe  fchemes,  will  be  entitled  to  no  annuities.  This 
allowance  is  too  large:  For,  after  the  firft  year  of  the 
icheme,  it  will  not  happen  above  once  in  4  or  5  years, 
that  the  death  of  a  member  will  be  fo  circumitanced, 
fuppofing  the  probability  that  a  man  at  40  will  live  a 
year,  to  be,  as  all  but  the  London  Tables  make  it,  50 
to  i. 
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this  medium  to  be  no  more  than  267.  and  it 
will  follow,  that,  at  the  end  of  20  years, 
the  fociety  will  have  an  annual  rent  to  pay 
of  267.  multiplied  by  62,  or  i6ta/.  and,  if 
then  able  to  bear  fuch  an  expence,  it  muft, 
in  the  intermediate  time,  have  acquired  an 
increafe  of  income  equal  to  the  difference 
between  10507.  and  1612!.  per  ann.  That 
is  y  it  mult,  with  its  favings,  have  accumu- 
lated a  ftock  equal  to  5627.  per  ann.  and 
worth  14,0507.  But  as,  during  this  time, 
there  will  be  a  number  of  annuitants  con- 
ilantly  increafing,  to  whom  yearly  payments 
muft  be  made,  the  favings  of  vhe  fociety 
cannot  certainly  be  one  half  of  what  they 
would  have  been  had  it  been  all  the  time 
free  from  all  burdens.  Suppofe  then  the 
ilock  produced  by  thefe  favings,  to  be  equal 
to  the  ftock  that  would  arife  from  an  income 
of  io$o7,  per  ann.  beginning  immediately, 
and  improved  perfectly  at  4  per  cent,  com- 
pound inter  eft,  for  half  the  time  I  have 
mentioned,  or  for  10  years,  without  being 
fubject  to  any  checks  or  deductions:  fuch  an 
income  thus  improved,  would,  in  10  years, 
produce  an  additional  income  of  560?.  per 
annum,  or  a  capital  of  14,000  7. — According 
to  thefe  Obfervations,  therefore,  the  annual 
income  of  the  fociety  at  the  end  of  20  years, 
and  before  a  third  part  of  the  higheft  annui- 
tants could  come  upon  it,  would  begin  to 
fall  fhort  of  its  expenc.es.  About  that  time 

then 
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then  it  would  neceflarily  run  aground ;  and 
long  before  the  number  of  annuitants  could 
rife  to  a  100,  it  woqld  fpend  its  whole  flock, 
and  find  itfelf  under  a  neceffity  of  either 
doubling  the  annual  payments  of  its  mem- 
bers, or  of  reducing  the  annuities  one  half. 

All  I  have  now  faid  is  meant  on  the  fup- 
pofition,  that  the  fociety   begins   with  209 
members  at  40  years  of  age,  and  is  afterwards 
limited  to  that  number,  by  admitting  no  more 
new  members  than  will  juft  fupply  the  va- 
cancies occafioned  by  the  lofs  of  old  mem- 
bers. If  it  is  allowed  to  increafe,  it  may  con- 
tinue a  longer  time.     And,  for  this  reafon,  a 
iqciety  that  wants  half  the  income  neceflary 
to  render  it  permanent,  may  very  well  fubfift, 
and  even  profper  for  30  or  40  years. — Thus, 
the  Laudable  Society,    was  it   to  keep  to  its 
prefent  number  of  members,  might  poffibly 
feel  no  deficiencies  for  20  or  30  years  to  come; 
but  if  it  mould  continue  to  increafe  at  the  rate 
of  70  or  80  every  year,  it  would,  at  the  end 
of  that  time,  poffefs  a  balance  fo  much  in  its 
favour,  as  might  enable  it  to  fupport  itfelf  for 
20  or  30  years  more  (#).       But  bankruptcy 

would 


(a]  What  has  been  before  demon  ft  rated  in  Queft.  III. 
ftiould  be  here  recollected,  that  the  number  of  annuitants 
on  fuch  a  fociety  as  this,  muft  go  on  to  increafe  for  more 
than  100  years,  after  acquiring  its  greateft  number  of 
members. 

The  Laudable  Society,  I  am  informed,  took  its  rife 
from  a  calculation  contained  in  a  pamphlet  entitled,  The 
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would  come  at  laft,  and  with  the  more  terri- 
ble weight  the  longer  it  had  been  deferred. 

The  rule  in  the  London  Annuity  Society, 
which  obliges  every  perfon  between  the  ages 
of  45  and  55,  to  pay  at  admiffion  5  guineas 
extraordinary,  for  every"  year  that  he  exceeds 
45,  is  an  advantage  to  it,  but  it  is  a  very 
inadequate,  and  alfo  a  very  unequitable  ad- 
vantage. For  at  the  fame  time,  that  it  ob- 
liges a  perfon  55  years  of  age,  to  give  more 
than  the  value  of  his  expectation,  it  takes 
above  two-fifths  lefs  than  the  value  from  a 
perfon  who  is  45  years  of  age. 

If  any  perfons  remain  ftill  doubtful  about 
what  I  have  faid,  I  muft  beg  their  attention 
to  one  further  argument. 

Pojfibilhy  and  Probability  0/tf  SCHEME  intended  for  the  Be- 
.nefit  cf  Widows  being  able  to  fupport  itfelf.  The  fcheme 
'here  referred  to,  is  the  fame  with  that  which  this  So- 
ciety has  fmce  followed  ;  and  I  am  afraid  I  fhall  not  be 
credited,  when  I  fay,  that  the  calculation  to  prove  its  C2- 
pacity  of  fupporting  itfelf,  is  founded  on  the  fuppolition, 
that  a  hundred  married  men,- whofe  common  age  is  36, 
•will  leave  but  one  widow  every  year,  tho*  at  the  fame  time 
it  is  fuppofed  that  two  of  them  will  die  every  year* 

This  miftake  has  made  the  whole  calculation  one  half 
wrong. — Nothing  can  be  plainer  than  that,  if  the  death 
of  a  married  man  does  not  leave  a  widow  at  the  end  of 
'the  year,  the  reafon  muft  be,  that  both  himfelf  and  his 
•wife  have  happened  to  die  in  the  year.  But  it  is  always 
very  improbable  this  fliould  happen. 

(a]  At  3  per  cent,  the  period  of  doubling  money  by 
compound  intereft,  is  nearly  23  years.  At  5  per  tent. 
14  years. 

It 
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It  muft  be  reckoned  upon  that  every  other 
lember  of  thefe  focieties,  fuppofmg  them  to 
mfift  of  perfons  all  of  the  fame  ages  with 
leir  wives,  will  leave  widows  to  whom,  one 
rith  another,  (as  already  {hewn)  at  leaft  28 /. 
per  ann.  muft  be  allowed,  for  as  many  years 
as  there  have  been  payments  from  each  mem-n 
ber.  For  every  10  guineas  then  received 
they  muft  fome  time  or  other  hereafter  pay 
zSL  But  let  it  be  well  confidered  what  can 
enable  them  to  do  this.  Did  money  bear 
no  intereft,  for  any  given  fum  now  received, 
they  could  not  afford  at  any  time  hereafter 
to  pay  more  than  an  egua/ Cum.  That  is; 
(fince  the  duration  of  Jurvivorfoip  is  in  the 
prefent  cafe,  by  Qiieft.  II,  equal  to  the  dur 
ration  of  marriage]  the  proper  coniideration 
for  any  given  reverfionary  annuity,  to  be  al- 
lowed to  all  the  furvivors  of  a  fet  of  marriages, 
would  be,  an  equal  annuity  payable  by  each 
marriage  during  its  exiftence;  and  juft  half 
the  reverfionary  annuity,  if  it  is  to  be  allowed 
only  to  half  the  furvivors,  or  to  widows  ex- 
clufive  of  widowers/  The  annual  payment 
then  of  Jive  guineas,  during  marriage,  can  en- 
title widows  to  no  more  than  an  annuity  of 
ten  guineas,  fuppofing  money  to  bear  no  in- 
terett.  But  if  moriey  does  bear  intereft,  the 
fame  payment  will  entitle  them  to  more,  in 
proportion  to  the  degree  in  which  it  is  capa- 
ble of  being  improved,  during  the  time  be- 
tween that  in  which  the  annual  payments  be- 
gin* 
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gin,  and  the  commencement  of  widowhood. 
Now,  it  is  eafy  to  fee,  that  unlefs  money  bears 
very  high  intereft,  this  improvement  cannot 
be  likely  in  any  circumftances  to  produce  a 
capital,  the  intereft  of  which  fhall  be  equal 
to  the  annual  payment  itfelf.  Any  given  an- 
nual payment  perfectly  improved  at  4  per 
cent,  compound  intereft,  requires  1 7  years  to 
double  itfelf,  fuppofing  the  firft  payment 
made  immediately;  or,  near  18  years  (<?),  if 
the  firft  payment  is  not  made  'till  the  end  of 
a  year.  But  no  marriages  are  likely  to  la,ft  fo 
long,  except  thofe  among  perfons  who  are 
very  young.  A  marriage  between  two  per- 
fons, both  40,  will  not  probably  laft  longer 
than  1 3  years,  according  to  the  probabilities 
of  life  in  Dr.  Hallefs  Table.  A  marriage 
between  two  perfons,  both  50,  will  not 
probably,  by  the  fame  Table,  laft  longer 
than  eleven  years ;  nor  a  marriage  between 
two  perfons,  both  30,  longer  than  16  years. 
Such  marriages,  it  is  true,  may  poflibly  laft 
30  or  40  years.  But  this  circumftance  is 
more  than  balanced  by  the  fad:,  that  no  lefs 
poflibly  they  may  not  laft  one  year.  The  an- 
nual payments,  then,  being  incapable  of  fuch 
an  improvement  as  fhall  produce  an  additi- 
onal income  equal  to  themfelves  >  it  is  obvi- 
ous, that  no  fociety  ought  to  go  fo  far  as  to 

(a)  At  3  per  cent,  the  period  of  doubling  money  by 
compound  intereft,  is  nearly  23  years.  At  5  per  cent. 
14  years. 

I  allow 
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allow  to  widows  annuities  twice  as  great  as 
thole  which  might  be  allowed,  fuppofing  no 
intereft  of  money  (a)  >  fo  far,  for  inftance, 
as  to  allow,  inftead  of  10  guineas,  20  gui- 
neas for  an  annual  payment  of  five  guineas. 
In  the  circumftances  of  molt  of  thefe  focie- 
ties  three-fifths  addition  may  be  the  full  al- 
lowance. That  is ;  fuppofing  the  annual 
payment  of  each  member  to  be  five  guineas, 
time  may  be  expefted  for  gaining  from  hence 
a  capital  of  75  guineas,  or  that  mail  produce 
three  guineas  per  annum  intereft;  and  the 
proper  reverfionary  annuity  will  be  16  gui- 
neas •>  or  fix  guineas  more  than  the  proper 
reverfionary  annuity,  did  money  admit  of  no 
improvement. 

The  preceding  obfervations  have  gone  on 
the  fuppofition,  that  the  reverfionary  annui- 
ties are  to  be  for  life.  What  difference  in 
favour  of  thefe  focieties  arifes  from  the  cir- 
cumftance,  that  the  annuities  are  to  be  paid 
only  jfor  widowhood,  cannot  be  exadtly  deter- 
mined. Some  judgment,  however,  maybe 

(a)  The  money  accumulated  will  not  be  exactly  the 
fame  with  that  to  which  the  annual  payment  would  in- 
creafe,  if  improved  at  compound  intereft  for  a  number  of 
years,  equal  to  that  which  the  joint  lives  have  an  equal 
chance  of  exifting.  Much  lefs  will  the  increafe  be  the 
fame  with  that  which  would  arife  from  the  annual  pay- 
ment forborn,  and  improved,  for  a  number  of  years  equal 
to  the  expectations  of  the  joint  lives.  It  will  be  lefs  than 
either  of  thefe,  for  a  reafon  explained  in  note  (L)  Ap- 
pendix. 

formed 
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formed  of  it  from  what  has  been  faid  at  the 
conclufion  of  Queft.  II.  Were  even  one  half 
of  the  widows  to  marry,  ftill  the  fchemes  I 
have  been  considering  would  probably  be  in- 
fufficient.  But,  in  the  circumftances  of  thefe 
focieties,  it  cannot  be  expeded,  that  above 
one  in  10,  or  perhaps  one  in  20,  will  marry. 
The  perfons  moft  likely  to  enter  into  them, 
are  fuch  as  have  not  the  profpe6l  or  ability 
of  making  competent  provifions  for  their  wi- 
dows in  other  ways.  The  widows  left,  there- 
fore, will  in  general  be  unprovided  for,  and, 
being  alfo  left  with  families  of  children,  it 
is  quite  unreafonable  to  expect,  that  any 
considerable  proportion  ihould  marry.  This 
Is  true  of  fuch  as  may  happen  to  be  left 
young  i  but  when  a  ibciety  has  fub lifted  fome 
time,  the  greater  part  will  not  be  young  when 
left,  and  thefe,  at  the  fame  time  that  no  ad- 
vantage can  be  expefted  from  their  marrying, 
will  be  in  general  the  highejt  annuitants,  and, 
therefore,  the  hcaviejl  burdens. — Moreover, 
the  profpecl  of  the  lofs  of  their  annuities 
will  have  a  particular  tendency  to  check  mar-? 
riage  among  them. — For  all  thefe  reafons  it 
feems  tp  me  likely,  that  the  benefit,  which 
thefe  focieties  will  derive  from  marriages 
among  their  annuitants,  will  not  be  very  con- 
siderable ^  or  at  lead  not  fo  considerable  as  to 
be  equal  to  the  advantages  I  have  allowed 
them,  by  calculating  on  the  fuppoiitions,  that 
the  money  they  receive  will  be  always  improv- 
ed perfectly  y  without  lofs  or  delay  >  at  the  rate 

°f 
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of  4  per  cent,  compound  intereji  ~,  that  the 
probabilities  of  life  among  males  and  females 
are  the  fame,  and  all  hufbands  likewife  of  the 
fame  ages  with  their  wives,  and  that  confe- 
quently  the  maximum  of  widows  on  fuch  fo- 
cieties  can  amount  to  no  more  than  half  the 
number  of  marriages  (a). — With  refpect  to 
the  laft  of  thefe  fuppofitions,  it  deferves  to  be 
particularly  obferved,  that  from  accounts 
taken  annually  with  great  care  in  Scotland,  it 
appears,  that  the  widows  of  the  minifters  and 
profejjors  there  (^),  notwithstanding  the  di- 
minution occafioned  by  their  marrying,  do 
exceed  confiderably  the  number  of  marriages. 

[a]  Care  fhould  be  taken   in  thefe  focieties,  not  to- 
judge  of  the  proportion  of  widows  that  will  marry,  from 
the  proportion   that  may  happen  to  marry  during  their 
firft  years.     For  moft  of  the  widows  that  will  be  left  at 
firft  will  be  young  ;  whereas  the  greater  part  will  not  be 
young  when  they  commence  widowhood,  after  a  fociety 
has  fubfifted  30  or  40  years ;  and,  therefore^  though  one 
in  three  or  four  fhould  marry  at  firft,  it  will  not  be  rea- 
fonable  to  expec>,  that  half  fo  many  fhould  marry  after 
the  affairs  of  the  fociety  become  ilationary. 

(b)  The  number  of  married   minifters  and  profeflbrs, 
for  17  years,  from  1750  to  1766,  was  at  a  medium  667. 
And,  from  1749  to  1771 5  the  reports  have  given  about 
380  as  the  number  of  widows  all  living  at  one  time  de- 
rived from  this  whole  body.     The  medium  of  widows 
left  annually  has,  for  the  laft  27  years,  been  19^  ;  and, 
for  jo  years,  ending  in  the  year  1767,  but  nine  of  thefe 
had  married. — Of  the  annuitants  likewife  (about  160  in 
number)  on  the  fund  eftablifhed  among  the  DifTenters  in 
London,  for  relieving  the  widows  of  indigent  minifteis,  it 
is  found  that  few  ever  marry.  See  Chap.  2.  Seel:.  2.  See 
likewife  the  latter  end  of  the  4th  EfTay  ;  and  note  (A)  in 
the  Appendix. 

And 
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And  certainly  it  would  be  unreafonable  in 
thefe  focieties  not, to  reckon  that  the  fame 
will  happen  among  them. -^ Indeed  it  feems 
certain,  that  notwithftanding  the  hazards 
that  attend  child-bearing,  the  probability, 
that  the  woman  mall  furvive  in  marriage, 
and  not  the  man,  is  much  greater  (a)  than 
is  commonly  imagined.  It  will  be  fhewn  in 
the  laft  EfTay,  that  it  is  not  lefs  than  the  odds 
of  3  to  2 ;  and  had  I  calculated  agreeably  to 
this  fact,  the  values  of  annuities  for  widows, 
would  have  been  given  near  a  quarter  greater 
than  they  have  been  given  on  the  fuppofition, 
that  the  chance  of  furvivorfhip  is  equal  be- 
tween men  and  their  wives. — It  muft  be  ad- 
ded, that  I  have  made  no  account  of  any  ex- 
pences  attending  the  execution  and  manage- 
ment of  the  fchemes  of  thefe  focieties.  Some 
fuch  expences  there  muft  be,  and  fome  ad- 
vantages mould  be  always  provided  in  order 
to  compenfate  them. 

There  are  in  this  kingdom  feveral  inftitu- 
tions  for  the  benefit  of  widows,  befides  the 

(a)  Partly,  as  obferved  in  page  8,  on  account  of  the 
greater  mortality  of  males,  but  chiefly  on  account  of  the 
excefs  of  age  on  the  man's  fide. — According  to  the  print- 
ed articles  of  agreement,  the  Laudable  Society  pays  no  re- 
gard to  this  excefs  of  age;  and  the  allowance  required 
on  this  account  by  the  London  Annuity  Society  is  fo  tri- 
fling that  it  deferves  no  notice. 

In  March  1770,  thirty-two  hufbands  had  died  in  the 
Laudable  Society,  and  27  wives.  They  feem,  therefore, 
to  be  already  beginning  to  experience,  that  the  chances 
of  furvivorfbip  in  marriage  are  in  favour  of  the  wife. 

two 
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two  On  which  I  have  now  remarked;  and  in 
general,  as  far  as  I  have  had  any  information 
concerning  them,  they  are  founded  on  plans 
equally  inadequate.  The  motives  which  in- 
fluence the  contrivers  of  thefe  inftitutions  are, 
without  doubt,  laudable  3  but  they  ought,  I 
think,  to  have  informed  themielves  better^ 
This  appears  fufficientiy  from  what  has  been 
faid;  but  I  will  juft  mention  one  further 
proof  of  it. 

The  London  Annuity  Society  pfomifes  that, 
if  in  2 1  years  ;  and  the  Laudable  Society  that, 
if  in  25  years,  it  mall  appear  that  there  has 
been  all  along  an  annual  furplus  in  favour  of 
the  focieties,  it  fhall  be  employed  in  ehhef 
raifing  the  annuities*  or  in  finking  the  annual 
payments.  Now,  they  may  be  affiired^  that, 
if  at  the  end  of  thefe  periods,  they  ihould  not 
be  poffeffed  of  a  confiderable  furplus,  the  true 
reafon  will  be,  their  having  granted  much 
higher  annuities  than  the  annual  contribu- 
tions are  able  permanently  to  fupport  *  For 
it  has  been  demonftrated,  that  the  number 
of  annuitants,  and  confequently  the  amount  of 
the  annual  expefices,  will  go  on  increasing  for 
a  long  courfe  of  years  beyond  thefe  periods. 
The  effect,  therefore,  of  carrying  into  exe- 
cution this  regulation  will  be,  precipitating 
that  bankruptcy  which  would  have  come  toa 
foon  had  there  been  na  fuch  regulation. 

It  has  been  faid  in  defence  of  thefe  Sacie* 

ties,  that  the  deficiencies-  in  their  plans  cannot 

be  of  much  confequence,  becaufe  their  rules- 
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oblige  them  to  preferve  a  conftant  equality 
between  their  income  and  expences,  by  re- 
ducing the  annuities  as  there  {hall  be  occaiion. 
And  from  hence  it  is  inferred,  that  they  can 
never  be  in  any  danger  of  a  bankruptcy. — In 
anfwer  to  this,  it  has  appeared,  that  the  time 
when  they  will  begin  to  feel  deficiencies  is  fo 
diftant,  that  it  will  be  too  late  tp  remedy  pail 
errors,  without  finking  the  annuities  fo  much, 
as  to  render  them  inconfiderable  and  trifling. 
All  that  is  given  too  much  to  prefent  an- 
nuitants is  fo  much  taken  away  from  future 
annuitants.  And  if  a  fcheme  is  very  defici- 
ent, the  firft  annuitants  may,  for  30  or  40 
years,  receive  fo  much  more  than  they  ought 
to  receive,  as  to  leave  little  or  nothing  for  any 
who  come  after  them.  Deficient  fchemes, 
therefore,  are  attended  with  particular  in- 
juftice;  and  this  injuftice  will  be  the  fame, 
if,  inftead  of  reducing  the  annuities,  the  annual 
payments  fhould  be  increafed ;  for  all  the  dif- 
ference this  can  make  will  be,  to  caufe  the 
injuftice  to  fall  on  future  contributors,  inftead 
of future  annuitants. 

But  what  requires  moft  to  be  confidered 
here  is,  that,  after  either  the  annuities  have 
been  for  fome  time  in  a  ftate  of  reduction, 
or  the  contributions  in  a  ftate  of  increafe,  it 
will  be  feen  that  thefe  Societies  have  gone 
upon  wrong  plans,  and,  therefore,  they  will 
be  deferted  and  avoided ;  the  confequence  of 
which  will  prove  ftill  greater  deficiencies  in 

their 
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their  annual  income^  and  a  more  rapid  de- 
fertion  and  decline,  'till   a   total   difTolutioii 

d  bankruptcy  take  place.— This  will  be  the 
death  of  moft  of  the  prefent  Societies  for  pro- 
viding for  widows,  if  they  continue  to  be  en- 
couraged, and  do  not  foon  alter  their  plans : 
And  at  that  period  the  number  of  annuitants 
will  be  greater  than  ever  5  whofe  annuities; 
having  no  other  fupport  than  the  poor  re- 
mains of  a  flock  always  infufficient^  will  be 
foon  left,  without  the  poffibility  of  relief,  to 
lament  that  ignorance  and  credulity  which 
gave  rife  to  thefe  focieties,  and  which  had 
fo  long  fupported  them. 

In  the  London  Annuity  Society,  there  is  ail 
encouragement  to  batchelors  and  widowers  t6 
join  them,  arifing  from  the  additional  an- 
nuities to  which  they  will  be  immediately 
entitled,  when  they  marry,  in  confequence 
of  having  made  their  payments  a  gfeater 
number  of  years ;  and  it  is  imagined*  that 
particular  advantages  will  be  derived  from 
fuch  members.  But  even  thefe  will  in  ge- 
neral pay  much  lefs  than  the  value  of  their 
expectations. — A  perfon  who  begins  an  an* 
nual  contribution  of  five  guineas  at  the  age 
of  24,  will,  (hould  he  live  1 1  years,  and  mar- 
ry a  woman  of  the  fame  age  at  the  end  of 
that  time,  entitle  her  immediately  to  35/. 
per  ann.  during  furvivorfhip,  and  to  41  A  per 
annum  fliould  he  live  four  years  after  marry- 
G  2  ing, 
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ing,  (intereft  being  at  4 per  cent.}  (a).  In  this 
particular  cafe,  therefore,  a  perfon  will  pay 
nearly  the  true  value  of  his  expectation.  But 
•all  at  all  ages  who  marry,  and  moft  of  thofe 
who  die>  in  lefs  time  than  1 1  years  after  ad- 
rniflion,  will  pay  lefs  than  the  value  of  their 
expectations. 

SECT.     II. 

Of  the  Affectation  among  the  London  Clergy, 
and  the  Minifters  in  Scotland,  jfor  providing 
Annuities  for  their  'widows. 

IN  April,  1765,  the  clergy  within  the  bills 
of  mortality,  and  the  county  of  Middlefex, 
at  a  general  meeting  in  Sion-College,  agreed  to 
form  themfelves  into  a  fociety  for  the  fup- 
port  of  their  widows  and  orphans.  Many  in 
this  refpedable  body  may  be  capable  of  do- 
ing, in  a  better  manner,  what  I  have  attempt- 
ed in  this  Treatife ;  and  they  are,  perhaps, 
already  fenfible  of  the  deficiencies  in  the  plan 

(a)  The  value  of  five  guineas  per  annum  (firft  payment 
made  immediately)  for  n  years,  fubjeft  to  failure  {hould 
a  life  now  24  fail  ;  and,  after  1 1  years,  for  the  joint  lives 
of  two  perfons  both  35,  is,  by  the  Table  of  London  Ob- 
fervations,  7.69.3 — By  Dr.  Halleys  Table,  /.  76.44. — The 
prefent  value  of  35  /.  per  annum  for  life  to  the  widow  of  a 
perfon  now  24,  (hould  he  live  1 1  years,  and  marry  a  wo- 
man of  the  fame  age  with  himfelf  at  the  end  of  that  time  ; 
and  alfo  of  6/.  more,  or  41  /.  per  annum  in  all,  {hould  he 
live  after  marriage  four  years  ;  is,  by  the  Table  of  London 
ObfcrvatiojiSj  7,69. 36. — By  Dr,  J&aJhy's  Table,  /.  76.03. 

which 
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which  they  have  eftabliflied.  I  fhall  not, 
however,  I  hope,  do  wrong,  in  taking  the 
liberty  to  recite  briefly  this  plan,  in  order  to 
introduce  a  few  obfervations  upon  it. 

According  to  the  printed  articles,  every 
clergyman  poiTefled  of  any  benefice,  lefture- 
,fhip,  or  licenfed  curacy,  within  the  bills  of 
mortality,  and  the  county  of  Middlefex*  who 
fubfcribes  annually  one  guinea,  or  two  gui- 
neas, or  more,  lhall  entitle  his  widow  to  an 
annuity ;  or,  if  he  leaves  no  widow,  he  (hall 
entitle  any  fuch  children  as  he  mall  leave,  to 
the  fame  annuity  for  feven  years  as  his  wi- 
dow would  have  had.     And,  in  cafe  a  widow 
pofieffed  of  an  annuity,  mould  either  die  or 
marry  before  the  lapfe  of  10  years,  from  the 
commencement  of  her  annuity,  fuch  children 
of  her  former  hufband,  as  (hall  be  then  alive, 
.are  to  be  entitled  to  as  many  of  the  ten  years 
payments  of  the  annuities   as  me  mall  not 
have  received. — The  annuity  is  fixed  to  no 
particular  fum,  but  inftead  of  this,  it  is  or- 
dered, that  a  fourth  part  of  the  annual  fub- 
fcriptions  and   intereft  (hall  be  divided  the 
firft  three  years  after  the  eftablifliment  of  the 
fociety ;  half  only  the  next  four  years  ;  and 
3«4ths  the  next  five  years ;  provided,  however, 
that  in  no  one  of  thefe  12  years  the  dividend 
mall  exceed  20 /.  to  the  widows  and  orphans 
of  the  clergy  fubicribing  two  guineas  or  more; 
and  io/t  to  the  widows  and  orphans  of  the 
fubfcribers  of  one  guinea.  And,  after  the  ex- 
G  3  piration 
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piration  of  1 2  years,  the  whole  amount  of  tfye 
fubfcriptions,  and  of  the  intereft  of  the  capi- 
tal flock,  is  to  be  divided  proportionally  for 
ever.— It  is  further  provided,  that  every  cler- 
gyman, who  fhall  be  married,  or  have  chil- 
dren, at  the  time  of  his  fubfcription,  fhall  pay 
a  fine  of  two  guineas  towards  a  capital  flock, 
if  a  fubfcriber  of  two  guineas  or  more,  an4  40. 
years  of  age  or  upwards.  If  50  years  of  age 
or  upwards,,  he  fhall  pay  a  fine  of  three  gui- 
neas ;  if  60  or  upwards,  five  guineas.  But,  if 
not  married  at  the  time  of  his  fubfcribing,  and 
fhall  afterwards  marry,  he  fhall  pay  a  fine  ac- 
cording to  the  age  he  fhall  be  of  at  the  time 
of  his  marrying.  The  obligation  laid  upon 
all,  whether  married  or  unmarried,  to  become 
fubfcribers,  is,  an  incapacity  of  being  admit- 
ted members  without  the  confent  of  a  gene- 
ral court,  unlefs,  within  two  years  after  be- 
coming pofleffed  of  any  ecclefiaflical  employ- 
ment, they  fubfcribe. 

Every  one  who  has  attended  to  the  obfer- 
vations.  in  this  and  the  preceding  chapter, 
mufl  know  what  judgment  to  form  of  thefe 
regulations. 

Let  us  fuppofe  that  all  the  clergy  in  I,*on- 
4on  and  Middlefex  came  into  this  affociation 
from  the  firfl ;  and  that  one.  with  another 
they  are  fubfcribers  of  two  guineas  annually; 
and  that  there  are  among  them  as  many  un- 
married perfons  as  married. 

In 
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In  this  cafe,  it  may  be  learnt  from  Queft. 
Ill,  that  the  annuity  to  which  widows 
lould  be  entitled,  (fuppofing  no  allowance 
to  the  children  of  any  that  die)  ought  not  to 
exceed  i  o  or  1 1  guineas  at  moft,  and  that, 
befides  the  annual  fubfcriptions,  there  ought 
to  have  been  a  fine  paid  at  the  commencement 
of  the  fcheme,  by  every  married  perfon,  of  fix 
guineas  at  leaft,  or,  by  the  whole  number  of 
fubfcribers,  three  guineas.  If  the  number  of 
married  members  is  double  the  unmarried, 
the  annuity  ought  not  to  exceed  eight  gui- 
neas ;  and  the  fine  from  every  member 
fhould  be  about  four  guineas. — The  order, 
that  only  a  fourth  part  of  the  annual  fub- 
fcriptions and  intereft  {hall  be  divided  the 
firft  three  years,  half  the  next  four  years, 
and  three  quarters  the  next  five,  is  with- 
out reafon ;  becaufe  the  number  of  clai- 
mants, for  the  firft  1 2  years  of  the  fcheme, 
will  be  fo  few,  that  it  will  not  be  poffible, 
during  that  time,  that  there  fhould  be  occa- 
fion  for  dividing  any  proportions  fo  large  of 
the  annual  fubfcriptions  and  intereft,  unlefs 
they  are  indeed  beyond  all  bounds  too  little. 
—After  12  years,  the  number  of  annuitants 
will  go  on  increafing  for  near  50  years,  as 
appears  from  Qaeft.  III.  The  confequence, 
therefore,  of  dividing,  after  that  time,  the 
whole  amount  of  the  annual  fubfcriptions  and 
intereft,  will  be  a  conftant  yearly  diminution 
in  the  dividends  for  near  50  years  5  and  mak- 
G  4  ing 
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ing  the  payments  to  the  firft  claimants  much 
more  considerable  than  they  ought  to  be,  at 
the  expence  of  all  fubfequent  clairnantsr — For 
fhefe  reafons ;  it  appears  to  pie  out  of  all 
doubt,  that  this  fcheme  is  by  no  means  likely 
to  anfwer  the, good  ends  propofed  by  it  -,  and 
that,  therefore,  it  will  be  beft  to  lay  it  afide. 
At  the  time  it  was  fettled  it.  was,  I  find,  fur-r 
ther  agreed,  that  the  annual  fubicriptions  of 
the  laity i  together  with  the  intereft  of  their 
benefactions,  unlefs  otherwife  directed  by  the 
donors;  and  the  annual  fubfcriptions  of  fuch 
of  the  clergy  as  iliall  fo  direct,  ihall  make  a 
charitable  fund  to  be  applied  to  the  relief  of 
the  diflrefled  widows  or  children  of  all  the 
clergy  within  the  limits  I  Jiaye  mentioned, 
whether  fubfcri)bers  or  not,  provided  that  in 
no  one  year  of  the  firft  twelve  more  than  20 /. 
be  given  out  of  the  fund  to  any  one  family.^— 
This  is  an  excellent  defign  ;  and  if  the  mo- 
ney arifing  from  all  thefubfcriptions  is  thrown 
into  this  fund,  an  important  means  of  relief 
piay  be  provided,  for  fuch  of  the  more  indi- 
gent widows  and  families  as  will  accept  the 
help  of  charity. 

There  is  one  ipore  fcheme  of  particular 
confequence,  which  I  muft  take  notice  of : 
J  mean,  that  which  is  eftabliihed  by  KG.  of 
Parliament,  among  the  ministers  and  pro- 
feffors  in  Scotland,  for  making  provifion  for 
their  widows  and  orphans,  The  lafl  men- 
tioned 
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fioned  fcheme,  and  alfo  feveral  others  of  the 
fame  kind  (a)  in  this  kingdom,  have  been 
formed  on  the  model  of  this :  and  the  fuo 
cefs  with  which  it  has  been  hitherto  attend- 
ed, is  one  of  the  principal  caufes  to  which 
they  have  owed  their  rife.  It  is,  therefore, 
proper  I  fhould  give  fome  account  of  it ;  and 
it  will  be  fiifficient  with  this  view  to  men- 
tion, "  that  for  an  annual  payment,  which 
"  begun  immediately,  of  Jive  guineas  from 
<c  101 1  contributors,  667  of  whom  are  mar- 
"  ried  perfons,  befides  a  tax  on  weddings, 
"  producing  about  1427.  per  ann.  it  entitles 
?*  every  widow  to  an  annuity  of  20  /.  during 
ft  widowhood,  and  alfo  every  family  of  chil- 
"  dren  that  (hall  be  left  by  fuch  members 
".  as  die  without  leaving  widows,  to  200  /." 
Th}s  fcheme  contains  a  variety  of  other  par- 
ticulars -,  but  this  is  its  fubftance — It  comr 
nienced  on.  the  25th  of  March,  1744;  and 
from  that  time,  to  the  22d  of  November, 
1770,  or  in  26  years  and  near  8  months, 
151  minifters  and  profeflbrs  died,  and  left 
families  of  children  without  widows;  that 
is,  5.66  fuch  families  were  left  annually; 

(a)  There  is  one  among  the  DifTenting  Minifters  in 
the  counties  of  Cnefier  and  Lancajler,  and  another  among 
the  Diflenting  Minifters  in  Cumberland^  Northumberland, 
Wejlmorehnd,  and  Durham. — Even  the  London  Annuity 
Society,  tho'  its  plan  is  totally  different,  profefTes  to  form 
itfelf  on  the  principles  of  the  Scotch  eftablifhmenr,  and  to 
derive  encouragement  from  it, 

and 


Of  the  Eftablifliment  among- 

and  the  annual  difburfements  to  them  have 
therefore  been  11327.  Subtract  this  fum 
from  54507,  the  whole  annual  income;  and 
the  remainder,  or  43187.  per  ann.  will  be 
the  {landing  provifion  for  bearing  the  ex- 
pence  of  all  the  annuitants  poffible  to  be  de- 
rived from  667  marriages.  Such  an  annual 
payment,  or  4.27  each  from  ion  contri- 
butors, is  the  fame  with  6.55  each,  from 
667  contributors ;  and,  confequently,  it  ap- 
pears, that  in  this  eftablifhment  a  contribu- 
tion is  received  equivalent  to  an  annual  pay- 
ment beginning  immediately^  of /.  6.55  from 
every  married  man,  in  order  to  entitle  his 
widow  to  an  annuity  of  20  7.  during  her  wi- 
dowhood, 

In  the  Societies  mentioned  in  the  laft  fec- 
tion,  annuities  increaling  from  20  7.  to  40  7, 
are  promifed  to  widows  for  an  annual  pay- 
ment of  only  5  guineas  (a).  And,  in  all 
the  focieties  for  the  benefit  of  widows  with 
which  I  am  acquainted,  there  is  an  equal  or 
a  greater  difproportion  between  the  contribu- 
tions received,  and  the  annuities  promifed.— 
With  what  ftrange  raihnefs  then  has  the 
plan  of  this  eftablifhment  been  copied  ? 
And  how  abfurdly  have  the  focieties  in  this 
kingdom  pleaded  it  as  a  precedent  which  en- 
courages and  favours  them  ? — It  would  be 
trifling  to  fay  more  on  this  fubje6h 

(a)  See  page  67. 

It 
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It  may  be  obferved  that  the  annual  income 
for  the  fupport  of  this  eftablifhment,  fup- 
poling  it  to  have  only  the  benefit  of  widows 
in  view,  ought  be  7.7,19  per  ann.  from 
every  marriage,  according  to  Queft.  XIII. 
p.  44.  and  /.  7.44  per  an?z,  according  to  the 
calculation  in  Note  F,  Appendix. 

Thefe  determinations  exceed  the  income 
actually  provided.  But  the  exceffes  are  by 
no  means  confiderable  enough,  to  afford  any 
certain  reafon  for  concluding,  that  the  fund 
of  this  eftablifhment  will  prove  inefficient. 
I  was,  however,  once  led  to  entertain  fame 
doubts  on  this  fubjed:.  And  in  thefe  doubts 
I  thought  myfelf  confirmed  by  obferving, 
that,  in  the  calculations  (a]  made  at  the 
commencement  of  the  fcheme,  the  number 
333  was  ftated,  as  the  maximum  of  widows 
living  at  one  time,  likely  to  come  upon  it, 
or  to  be  derived  from  20  (b]  widows  left 
annually ;  and  alfo,  that  40  years  was  dated 
as  the  number  of  years  neceffary  to  bring  on 
this  maximum  -9  whereas  I  was  Satisfied,  that 

(a)  See  Table  III.  in  a  book  printed  at  Edinburgh  in 
1748,  entitled,    Calculations,   with  the  principles   and 

•data,  on  which  they  are  inftituted,  relative  to  a  late  a& 
of  parliament,  entitled.  An  Aft  for  raifing  and  ejlabbftnng 
a  Fund,  for  a  provifion  for  the  widow*  and  children  of  the 
mimfters  of  the  church,  end  of 'the  heads,  principals,  and  ma- 
Jhrs  of  the  Unherfities  of  SCOTLAND  j  (hewing  the  rile 
and  progrefs  of  the  Fund. 

(b)  See  the  beginning  of  note  A,  Appendix, — See  like- 
the  note  in  p.  79. 
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the  maximum  of  widows  would  not  prove 
much  lefs  than  400 ;  nor  the  number  of 
years  neceffary  to  bring  it  on,  lefs  than  60. — * 
In  the  former  editions  of  this  work,  I  gave 
a  diftincT:  account  of  this.  But  I  have  lately 
received  fuch  information  (c)  as  has  con- 
vinced me  that  my  doubts  have  been  in  a 
great  meafure  groundlefs.  I  have  learnt,  in 
particular,  that  there  have  been  calculations 
fubfequent  to  thofe  I  had  feen ;  and  that  this 
eftablifhment  has  enjoyed  advantages  and 
provifions  for  its  fupport  which  I  was  unac- 
quainted with,  and  which  give  reafon  for 
expecting  that  it  will  indeed  be  able  to  bear 
the  expence  of  400  annuitants,  fhould  fo 
many  come  upon  it.  I  fhould  only  tire  moft 
of  my  readers,  were  I  to  enter  into  an  ac- 
count of  thefe  advantages  and  provifions.  It 
will  be  of  more  importance  to  take  this  op- 
portunity to  obferve,  that  the  probabilities  of 
life  from  which  the  determinations  I  have 
mentioned  are  derived,  though  much  lower 
than  the  probabilities  of  life  among  the  mi- 
nifters  and  their  wives  in  SCOTLAND  (d}> 
are  yet  fuch  as  give  the  values  of  reverfions 
depending  on  furvivorfhips  among  them  too 
high. 

(c)  I  owe  this  information  to  the  kind  and  very  oblig- 
ing candour  of  the   reverend  and  ingenious  Dr.  WEB- 
s  J£R,  of  Edinburgh. 

(d)  More  particular  notice  will  be  taken  of  this  a,t  the 
conclufion  of  the  laft  EfTay. 

In 
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In   order  to   underftand  this,  it  muft  be 
coniidered,  that  the  difference  between  the 
probabilities   of   life  in  different   fituations, 
takes  place  chiefly  in  the  firft  and  the  middle 
flages  of  life ;  and  that  in  old  age,  they  are 
nearly  the  fame  in  all  fituations.     This  may 
be  deduced  with  abundant  evidence  from  the 
three  firft  Tables  in  the  Supplement  compar- 
ed with  the  two  laft,  and  with  the  Table  of 
Obfervations  for  LONDON.     The  effedl  of 
this  muft  be  to  increafe  the  duration  of  joint 
lives,  and  at  the  fame  time  to  leffen  the  du- 
ration   of  Jitrvivorfhip    in    thole    fituations 
which  are   moft  favourable   to  health.     Or, 
in  other   words,  to   render  the   duration  of 
marriage  in  fuch  fituations,  greater  than  it 
would  otherwife  be  in  proportion  to  the  du- 
ration of  widowhood  ;  and,  confequently,  to 
reduce  the  prefent  value  in  annual  payments 
during  marriage,  of  any  given  annuity  pay- 
able during  widowhood.  For  inftance.  Were 
the  probabilities  of  life  among  the  minifters 
and  their  wives  in  SCOTLAND  the  fame  that 
they  are  in  Mr.  De  Moivre's  hypothefis,  or 
in  Tables  III.  IV.  and  V.  in  the  Appendix, 
the  duration  of  marriages  among  them,  ta- 
ken one  with  another,  could  not  be  more 
than    19   years.       The   duration  of  widow- 
hood would  be  22  years,  and  the  maximum 
of  widows  living   at  one  time  derived  from 
667  marriages  conftantly  kept  up,  would  be 
confiderably  more  than  400. — Were  the  pro- 

babilities 
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babilities  of  life  among  them  the  fame  that 
they  are  in  LONDON,  the  duration  of  mar- 
riage would  be  ftill  /£/?,  and  the  duration  of 
widowhood  greater,  and  the  maximum  of 
widows  derived  from  667  marriages,  could 
not  be  lefs  than  500.  But  the  fad:  is,  that 
the  duration  of  marriage  among  them  is  2 1 
years  and  a  half  (a) ;  and  that  of  widowhood 
about  20  years.  And  it  appears  alfo,  from 
accounts  taken  annually,  that  the  number 
of  widows  living  at  one  time,  derived  from 
the  whole  body  of  minifters  and  profeffors, 
is  about  380.  It  is,  therefore,  certain  that 
a  fmaller  income  muft  be  fufficient  for  thei 
fupport  of  this  fcheme  than  would  be  necef- 
fary,  according  to  the  probabilities  of  life  in 
the  Tables  juft  mentioned. — And  upon  the 
whole ;  after  a  careful  review  of  all  the  cir- 
cumftances  of  this  eftablifhment  in  its  pre- 
fent  flate,  I  am  well  fatisfied,  that  the  fuccefs 
with  which  it  has  been  hitherto  attended,  is 
likely  to  continue  j  and  that  it  will  indeed 
prove  a  permanent  foundation  of  that  affift-* 
ance  to  the  widow  and  fat "her 'lefs  which  is  in- 
tended by  it. — Caution,  however,  and  vigi- 
lance, will  for  fome  time  be  necefiary* 
Many  more  years  muft  pafs  before  it  can  re- 

(a]  See  a  note  at  the  conclufion  of  the  laft  EiTay ;  and 
alfo  note  F,  Appendix. — The  maximum  of  widows  (or 
380)  divided  by  the  number  left  annually  (or  19.2)  gives 
20,  the  expectation  of  widowhood.  See  p.  79,  and  note 

A,  Appendix. 
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ceive  a  decifive  confirmation  from  experience. 
Events  have  hitherto  favoured  it  more  than 
could  have  been  reafonably  expedted.  They 
may  perhaps  hereafter  try  it  j  and  deviations 
from  probability  may  arife,  which  cannot  be 
now  forefeen. — But  I  ought  to  afk  pardon 
for  making  thefe  remarks.  The  venerable 
miniflers  and  profeffors  concerned  will,  I 
hope,  excufe  me.  They  are  eminently  di- 
flinguiflied  by  their  abilities  and  knowledge  ; 
and  can  have  little  need  of  any  information 
which  I  am  able  to  give  them. 


SECT.     III. 

Of  the  left  Schemes  for  providing  Annuities 
for  widows. 

INftitutions  for  providing  widows  with  an- 
nuities would,  without  doubt,  be  ex- 
tremely ufeful,  could  fuch  be  contrived  as 
would  be  durable,  and  at  the  fame  time  eafy 
and  encouraging.  The  natures  of  things  do 
not  admit  of  this  in  the  degree  that  is  com- 
monly imagined.  The  calculations  and  rules, 
in  the  preceding  chapter,  will  enable  any  one 
to  determine  in  all  cafes  to  what  reverfion- 
ary  annuities  any  given  payments  entitle,  ac- 
cording to  any  given  valuation  of  lives,  or 
rate  of  intereft.  From  Queft.  VII.  and  VIII. 
in  particular,  it  may  be  inferred  that  (intereft 

being 
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being  at  4  per  cent,  and  the  probabilities  of 
life  as  in  Mr.  De  Moivre's  hypothelis,  or  the 
Ere/law,  Norwich,  and  Northampton  Tables) 
for  an  annual  payment  beginning  immedi- 
ately of  four  guineas  during  marriage ;  and 
alfo  for  a  guinea  and  half  in  hand,  on  ac- 
count of  each  year  that  the  age  of  the  huf- 
band  exceeds  the  age  of  the  wife,  every  mar- 
ried man,  under  40,  might  be  entitled  to  an 
annuity  for  his  widow,  during  life,  of  5  /.  if 
he  lives  a  year,  j  0  /.  if  he  lives  three  years, 
and  20  /.  if  he  lives  feven  years.  Money  can 
fcarcely  now  in  this  kingdom  be  improved 
at  fo  high  a  rate  as  4 per  cent.  But,  perhaps, 
it  might  be  reafonably  expected,  that  an  ad- 
vantage, fufficient  to  compenfate  this  difad- 
vantage,  would  be  derived,  from  changing 
the  annuities  I  have  mentioned  into  annuities 
during  widowhood.  One  may,  at  leaft, 
venture  to  pronounce,  that  nothing  much 
worfe  could  befall  a  fociety  that  went  on 
this  plan,  than  the  neceffity  of  fome  time  or 
other  adding  half  a  guinea  to  the  annual  pay- 
ments. 

If  fuch  a  fociety  chufes,  that  thofe  who 
fliall  happen  to  continue  members  the  long- 
eft  time,  (hall  be  entitled  to  ftill  greater  an- 
nuities, fix  guineas,  additional  to  all  the  other 
payments  at  admiffion,  would  be  the  full 
payment  for  an  annuity  of  25  /.  and  12  gui- 
neas for  an  annuity  of  30  /,  if  a  member 
ihould  live  15  years. 

All 
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All  batchelors  and  widowers  might  be  en- 
couraged to  join  fuch  a  fociety,  by  admitting 
them  on  the  following  terms.— Four  guineas 
to  be  paid  on  a'dmiflion,  and  three  guineas 
every  year  afterwards,  during  celibacy;  and, 
On  marriage,  the  fame  payments  with  thofe 
made  by  perfons  admitted  after  marriage; 
in  confideration  of  which,  i  /.  per  annum,  for 
fevery  firtgle  payment  before  marriage,  might 
be  added  to  the  annuities,  to  which  fuch 
members  would  have  been  otherwife  en- 
titled* 

For  example.  If  they  have  been  members 
four  years,  or  made  five  payments  before 
marriage*  inftead  of  being  entitled  to  life-an- 
nuities for  their  widows  of  only  5 /.  io/. 
20 /.  25 /.  and  30  /.  on  the  conditions  I  have 
fpecified,  they  might  be  entitled  to  annuities 
pfio/.  157.  25  /.  30 /.  and  35  /.  Or,  if  they 
have  been  members  nine  years,  and  made  io 
payments*  they  might,  inftead  of  the  fame 
annuities,  be  entitled  to  annuities  of  157. 
20  h  30 /.  35 /.  and  40 /.—In  this  cafe,  the 
contributions  of  fuch  members  as  fhould  hap- 
pen to  defert,  or  die  in  celibacy,  would  be  fo 
much  profit  to  the  fociety,  tending  to  give  it 
more  ftrength  and  fecurity. 

This  is  one  of  the  beft  fchemes  that  I  ara 
able  to  think  of,  or  would  chufe  to  recom- 
mend.    There  are,  however,  others  no  lefs 
fafe  and  encouraging  which  fome  may  pre- 
JH  fer, 
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fer,  and   which  therefore,  I   will  juft  pro- 
pofe. 


Let  the  probabilities  of  life  be  the 
with   thofe  in    the   Tables  juft   mentioned, 
Let  money  be  fuppofed  to  be  improved  at  no 
higher  intereft  than  3  per  cent.     Let  the  re- 
veriionary  annuities  promifed  to  widows  be 
io/.  for  life,    if  a   member  lives  five  years 
after  admiflion,  and  157.  more,  or  25  /.  in  all, 
if  he  lives  1  1   years.     The  proper  payments 
for  fuch  an  expectation,  from  a  married  man 
not  exceeding  50  years  of  age,  will,  in  the 
neareft  and  moft  convenient  round  fums,  be 
four  guineas  in  annual  payments  beginning 
immediately,  and  two  guineas   in  hand  for 
every  year  that  his  age  exceeds  his  wife's,  not 
admitting  any  greater  excefs  than  1  5  years  : 
Or,  if  the  whole  value  is  given  in  one  prefent 
payment,  40  /.  added  to  a  guinea,  for  every  year 
that  his  age  falls  {hort  of  50,  beiides  the  pay- 
ment juft  mentioned  on  account  of  difparity 
of  age.  —  For  example.     Four  guineas  in  an- 
nual payments,  betides    io  or  20  guineas  in 
hand,  according*  as  the  age  of  the  hufband 
exceeds  the  wife's  5  or  10  years.     Or,  if  the 
whole  value  of  the  expectation  is  given  in  one 
payment,   io  guineas  added  to  40  /.  (that  is 
50  /.  io  s.)  from  a  man  whofe  age  is  40;  and, 
in  like   manner,  20  guineas   added  to  40  L 
(that  is  61  /.)  from  a  man  whofe  age  is  30* 

beiides 
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befides  the  payment  juft  mentioned  on  ac- 
count of  difparity  of  age. 

If  money  is  improved  at  4  per  cent,  on  on 
account  of  any  advantages  attending  a  fcheme* 
may  be  juftly  confidered  as  fo  improved;  the 
full  payments  for  the  expedition  I  have 
mentioned  will  be  about  one  eighth  (or  half 
a  guinea)  lefs  in  the  annual  payments  during 
marriage ;  and  a  quarter  lefs  in  all  the  other 
payments.  That  is :  A  married  man,  at  or 
under  50*  would,  befides  three  guineas  and 
half  in  annual  payments  during  marriage,  be 
bound  to  add  a  guinea  and  half  for  every 
year  he  is  older  than  his  wife  :  Or,  if  he 
chufes  to  give  the  value  of  his  expectation  in 
one  payment  j  befides  the  common  contribu- 
tion of  30 /.  and  a  guinea  and  half  for  every 
year  his  age  exceeds  his  wife's  j  he  would  be 
bound  to  pay  three  quarters  of  a  guinea,  for 
every  year  he  is  lefs  than  50  years  of  age ; 
that  is,  53  /.  12  s.  6  d.  in  all,  fuppofing  him 
40  years  of  age,  and  10  years  older  than  his 
wife.— All  thefe  payments  doubled  would 
entitle  to  double  annuities. 

There  is  one  particular  advantage  which 
focieties  formed  on  a  plan  of  this  kind  would 
enjoy  (a). — Perfons  who  know  themfelves 
fubjedt  to  diforders,  which  are  likely  to  ren- 
der them  fhort-lived,  will  have  no  great  temp- 
tations to  endeavour  to  gain  admiffion  into 

(a)  See  another  advantage  mentioned  under  Queft* 
V1I1,  p.  28. 

H  2  fuck 
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fuch  focieties ;  and,  if  admitted,  the  danger 
from  them  will  be  lefs  than  on  any  other 
plan.  Were  it  not  for  this  danger,  one 
might  recommend  the  following  plan,  as 
one  of  the  moft  inviting. 

In  the  plans  hitherto  mentioned  it  is  im- 
plied, that,  if  either  a  member  or  his  wife 
dies  within  any  of  the  periods  fpecified,  the 
additional  annuities,  that  would  otherwife 
have  become  due,  will  be  loft.  But  it  would 
be  much  more  agreeable  to  a  purchafer,  that 
they  fhould  be  made  certain  to  his  wife,  pro- 
vided {he  lives  to  the  end  of  thefe  periods, 
though  in  the  mean  time  his  own  life  fhould 
fail.  The  value  of  fuch  annuities  may  be 
computed  by  the  rule  in  Queft.  IX. 

Suppofe,  for  enftance,  the  fcbeme  to  be 
"  that  a  wife  (hall  be  intitled  certainly  to  a 
"  life-annuity  of  20 /.  the  firft  payment  of 
"  which  (hall  be  made  at  the  end  of  1 2  years, 
"  provided  me  mould  be  then  alive,  and  her 
"  hufband  dead;  or  at  the  end  of  any  year 
"  beyond  this  term  in  which  fhe  may  hap- 
"  pen  to  be  left  a  widow/'  Suppofe  it  alfo 
ftipulated,  <c  that  me  mall  be  entitled  to 
"  io/.  more,  or  3O/.  in  all,  on  the  fame 
"  terms,  provided  fhe  fliould  live  16  years." 
— The  value  of  fuch  an  expectation  (intereft 
being  at  3  per  cent,  and  the  probabilities  of 
life  as  in  Mr.  De  Moivre's  hypothefis)  will 
be,  in  the  moft  convenient  round  fums,  fup- 
poling  none  admitted  above  50  years  of  age, 

feven 
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feven  guineas  in  annual  payments  to  be  con- 
tinued during  marriage,  and  to  begin  imme^ 
diately;  befides  four  guineas  in  prefent  mo- 
ney for  every  year,  as  far  as  15  years,  that 
the  hulband's  age  exceeds  the  wife's,  if  he  is 
between  40  and  50,  and  three  guineas  on  the 
fame  account  if  he  is  under  40:  or,  if  the 
whole  value  of  the  expectation  is  given  in 
one. prefent  payment,  70 /.  added  to  a  guinea 
and  half,  for  every  year  that  the  hufband's 
age  falls  fhort  of  50,  befides  the  payment  juft 
mentioned  on  account  of  difparity  of  age. 

If  the  annuities  are  made  to  be  annuities 
during  widowhood,  and  not  during  Hfe>  and 
the  advantage  ariiing  from  hence,  is  fuppof- 
ed  equivalent  to  the  difference  between  the 
improvement  of  money  at  4  per  cent,  and  its 
real  improvement ;  the  value  of  the  expecta- 
tion juft  mentioned,  (that  is,  its  value  at 
4  per  cent.)  will  be  fix  guineas  in  annual  pay- 
ments ;  befides  three  guineas  in  prefent  mo-* 
pey,  for  every  year  that  the  hufband's  age 
exceeds  the  wife's,  if  he  is  between  40  and 
50;  and  2  guineas,  if  he  is  under  40:  or,  if 
the  whole  value  of  the  expectation  is  given 
in  one  prefent  payment,  567.  added  to  lA  5J-. 
for  every  year  that  Jus  age  falls  fliort  of  50, 
befides  the  payment  llaft  mentioned  on  ac- 
count of  inequality  of  age  (a). 

He 

(a)  Suppofing  1 6  years  the  only  term,  the  annuity 
2O /.  and  intereft  at  4  per  cent,  the  proper  payments  will 
be  nearly,  in  the  cafe  of  equal  ages  and  fingle  payments, 

H  3  46/, 
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He  that  will  give  himfelf  the  trouble  to 
calculate,  agreeably  to  the  directions  in  the 
Queftions  to  which  I  have  referred,  will  find 
that,  taking  all  particular  cafes  together,  the 
rules  now  given  come  as  near  the  truth  as 
there  is  reafon  to  defire  in  an  affair  of  this 
nature,  the  defeffs  in  fome  cafes  being  nearly 
compenfated  by  the  exceffes  in  others. 

I  have  calculated  here,  as  well  as  in  moft 
other  places,  from  Mr.  De  Moivre's  hypo- 
thefis,  becaufe  its  conformity  to  the  three 
Tables  which  I  have  fo  often  mentioned, 
convinces  me,  that  it  gives  a  proper  medium 
between  the  different  values  of  town  and 
country  lives.  In  the  country  the  probabili- 
ties of  life  are  much  higher  \  but  in  London, 
and  probably  in  all  great  towns  and  fome 
fmaller  oqes,  they  are  much  lower. 

46/.-T— 40/.T-29/.  as  the  age  of  the  man  is  30,  40,  or  50, 
Or,  in  annual  payments,  /.3.8o.-r~/.3.66.—  /-3- 13— Sup- 
pofing  the  woman's  age  10  \ears  leCs  than  the  man's,  the 
fame  values  will  be,  \\\  fingle  payments,  I.$8.q2. — /. 56. 56. 
— 7.53. 66. —-In  annual  payments  l.^. 63.— /-5— /-5- 41.— 
It  appears,  therefore,  that  a  fociety,  fuppofing  money 
improved  at  the  rate  of  4  per  cent,  might  entitle  Jl  mar- 
ried men  indifcriminfitely-,  who  are  under  50  years  of  age, 
to  fuch  an  expectation  as  this  tor  their  wives  for  either 
6o/.  in  one  payment,  or  nve  guineas  in  annual  payments. 
• — But  equity  require?,  th~l  different  payments  fhould  be 
made,  according  to  the  different  comparative  ages  of  men 
and  their  wives  ;  ai.d  Tables  might  be  formed  for  {hew- 
ing, at  one  vie\y,  what  thefe  different  payments  ought 
to  be  in  all  cafes.  If  fuch  Tables  are  wanting,  recourfe 
muft  be  had  to  fome  fuch  eafy  rules  as  thpfe  I  have  ftatecj 
above. 

it 
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It  is  proper  to  add,  that,  according  to  the 
values  of  lives  and  furvivorfhips  deduced  both 
from  the  London  and  Dr.  Halleys  Table,  and 
taking  intereft  as  low  as  3  per  cent,  all  wo- 
men whofe  hufbands  are  under  50  years  of 
age,  might  be  intitled  to  an  annuity  of  2^1. 
during  life  (the  firft  payment  to  be  made  at 
the  end  of  the  year  in  which  they  mail  be 
left  widows)  for  the  fum  of  ico/.  fuppofing 
3/.  additional  given  on  account  of  every  year 
that  they  are  younger  than  their  hufbands. — 
At  4  per  cent,  an  annuity  of  307.  might  be 
granted  on  the  fame  terms. 

In  the  year  1690,  the  company  of  Mercers, 
in  London,  adopted  fuch  a  fcheme  as  that 
laft  mentioned.  For  ioo/.  in  one prefent  pay- 
ment, they  entitled  every  fubfcriber  to  a  life- 
annuity  for  his  widow  of  307. ;  and  this,  at 
that  time,  (when  money  bore  8  per  cent,  in- 
tereft) was  considerably  lefs  than  the  value 
of  the  money  advanced,  fuppofing  men  and 
their  wives  of  equal  ages.  As  the  intereft 
of  money  funk,  they  funk  alfo  the  annuity, 
firft  to  257.  and  then  to  20 7.  and  157.  But  at 
laft,  after  carrying  on  the  fcheme  for  above 
50  years,  finding  the  burden  of  the  annui- 
tants too  heavy,  and  likely  to  go  on  increaf- 
ing,  they  were  obliged  to  drop  the  fcheme 
and  to  flop  payment.  In  a  little  time,  how- 
ever, by  a  parliamentary  aid  of  30007.  per 
ann.  which  they  are  now  enjoying,  they 
were  reftored  to  a  capacity  of  making  good 
H  4  all 
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all  their  engagements,  and  of  paying  their 
arrears.; — Their  failure,  is,  indeed,  much  to 
be  lamented ;  for,  in  confequence  of  it,  the 
public  has  loft  the  benefit  of  an  inftitution, 
that  for  many  years  promifed  the  happieft 
effects,  by  encouraging  marriage,  and  afford- 
ing relief  to'  indigence.  The  rapid  fall  of 
the  intereft  of  money ;  their  admitting  pur- 
chafers  at  too  advanced  ages ;  and,  particu- 
larly, their  paying  no  regard  to  the  diffe- 
rence of  age  between  hufoands  and  their 
\vives,  muft  have  contributed  much  to  hurt 
them.  Some  of  the  principal  caufes,  there- 
fore, which  have  rendered  them  unfuccefs- 
ful,  may  be  now  avoided;  and  for  this  rea- 
fbn  I  mould  be  glad  to  fee  fome  fimilar 
fcheme,  providing,  as  this  did,  annuities  for 
life,  and  not  for  widowhood,  undertaken.  If 
well  planned,  it  would,  L  think,  be  a  proper 
object  of  parliamentary  encouragement. 

It  mult,  however,  be  remembered,  that 
the  iffue  of  the  beft  fchemes  of  this  kind 
rnuft  be  in  fome  degree  uncertain.  For  want 
of  proper  obfervations,  it  is  not  poffible  to 
determine  what  allowances  ought  to'be  made, 
on  account  of  the  higher  probabilities  of  life 
among  females  than  males.  No  prudence 
can  prevent  all  loffes  in  the  improvement  of 
money;  "nbr  can  any  care  guard  againft  the 
incoriveniencies  to  fuch  fchemes,  which  muft 
arile  from  thole  perfbns  being  moft  ready  to 
fly  to  them  who,  by  reafon  of  concealed  dil- 

orders, 
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orders,  feel  themfelves  moft  likely  to  want 
the  benefit  of  them. 

The  focieties,  therefore,  on  which  I  have 
remarked  in  the  firft  fection  of  this  chapter, 
would  have  reafon  to  take  warning  from  what 
has  happened  to  the  Mercers  Company,  were 
the  fchemes  on  which  they  are  formed  per- 
fectly unexceptionable.  But  I  have  demon- 
ftrated  that  thefe  fchemes  are  very  defective; 
and  that  the  longer  they  are  carried  on,  the 
more  rnifchief  they  muft  produce.  'Tis  vain 
(as  appears  from  Queft.  III.)  to  form  fuch 
eftablimments  with  the  expectation  of  feeing 
their  fate  determined  foon  by  experience.  If 
not  more  extravagant  than  any  ignorance  can 
well  make  them,  they  will  go  on  profpe- 
roufly  for  20  or  30  years ;  and,  if  at  all  to- 
lerable, they  may  fupport  themfelves  for  50 
or  60  years;  and  at  laft  end  in  diftrefs  and 
ruin.  No  experiments,  therefore,  of  this 
fort  fhpuld  be  tried  haftily.  An  unfuccefsful 
experiment  muft  be  productive  of  very  per- 
nicious effects.  All  inadequate  fchemes  lay 
the  foundation  of  prefent  relief  on  future  ca- 
lamity, and  afford  affiftance  to  zfew  by  dif- 
appointing  and  oppreffing  multitudes. 

As  the  perfons  who  conduct  thefe  fchemes 
can  mean  nothing  but  the  advantage  of  the 
public,  they  ought  to  liften  to  thefe  obferva- 
tions.  At  prefent  their  plans  are  capable  of 
being  reformed;  but  they  cannot  continue 
fo  always;  for  the  greater  number  of  exor- 
bitant 
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bitant  payments  they  now  make  to  annui- 
tants, the  more  they  confume  the  property 
of  future  annuitants,  and  the  lefs  practicable 
a  retreat  is  rendered  to  a  rational  and  equita- 
ble and  permanent  plan  (a).  They  ihould, 
therefore,  immediately  (b)  either  reduce  their 
fchemes,  or  change  them  into  one  of  thofe 
which  I  have  propofed.  But,  I  am  afraid, 
this  is  not  to  be  expected.  The  negledl  with 
which  they  have  received  fome  remonftrances 
that  have  been  already  made  to  them,  gives 
reafon  to  fear,  that  what  has  been  now  faid 
will  be  in  vain;  and  that  thofe  who  are  to 
come  after  them,  mud  be  left  to  rue  the  con- 
fequences  of  their  miftakes. 

SECT.     IV. 

Qf  Schemes  for  providing  Annuities  for  Old  Age. 

A  General  difpofition  has  lately  fliewn  it- 
felf,  to  encourage  fchemes  for  grant- 
ing annuities  to  perfons  in  the  latter  ftages  of 
life;  and  this  has  occafioned  the  6th  Queftion 
in  the  former  Chapter;  and,  as  a  further 
and  more  particular  diredion  in  cafes  of  this 
kind,  I  have  thought  it  neceffary  here  to  give 
the  following  Table. 

(*)  See  p.  82,  83.     Sea.  I. 

(b)  Thus;  was  the  London  Annuity  Society  to  make 
their  loweft  annuity  io/.  the  next  20/.  and  the  higheft 
3<D/.  they  would  probably  be  fafe.  But,  after  proceeding 
on  their  prefent  plan  fome  years  longer,  fuch  a  reduction, 
would  by  no  means  be  fufficient.  See  a  farther  account 
of  thefc  Societies  in  the  SUPPLEMENT. 

7  Values 
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Valuejof  !/./*r 

Values    in   one 

Values  in  annu- 

#nn. for  life,  af- 

prefent payment  t 

al  payments,  "till 

ter  50,  to  per- 

intereft    4  per 

Intereft 

50,  to  begin  at 

fons  whole  ages 

cent. 

3  per  C(ftt. 

the  end  of  a  year, 

Intereft 

aje 

intereft  4  per  ct. 

j  ftr  an. 

10 

1-235 

2.015 

,0789 

•"3 

15 

1-5*3 

2.444 

.IO6 

.146 

20 

2.028 

?.989 

.146 

•193 

25 

2-594 

3-644 

.203 

•259 

3° 

3-369 

4.  ro8 

,297 

.366 

35 

4.446 

5.667 

'I66 

•559 

40 

5-953 

7.23? 

.022 

•95° 

Values  of  the 

Value?  in  annu- 

fame  anmrty, 

al  payment*  till 

after  55,  toages 

55- 

30 

2.114 

2-937 

.167 

.211 

35 

2.722 

3-632 

.241 

•297 

40  > 

3-732 

4.708 

•394 

.464 

45 

5.088 

6.1  15 

•7°3 

.803 

Values  of  the 

Values  in  anDu- 

fame  annuity, 

'1  payment!  till 

jtfter  6o,to  ages 

60. 

35 

1.667 

2.290 

•'35 

.168 

40 

2.234 

2.92.3 

.203 

.245 

45 

3-043 

3.811 

•327 

•384 

5° 

4-255 

5,061 

.600 

.679 

The  numbers  in  the  2d  and  3d  columns 
of  this  Table,  multiplied  by  any  annuity, 
will  give  the  value  of  that  annuity  in  a  Jingle 
payment,  to  be  enjoyed  for  life,  by  the  age$ 
correfponding  to  thofe  numbers  in  the  firft 
column,  after  the  age  mentioned  at  the  head 
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of  that  column.— And  in  the  fame  manner  5 
the  numbers  in  the  4th  and  5th  columns  will 
give  the  values  in  annual  payments. — Thus ; 
The  value  of  44 /.  per  annum,  to  be  enjoyed 
for  life,  after  50,  by  a  perfon  now  40,  (inte- 
reft  at  4  per  cent.)  is  5.95,  multiplied  by  44, 
or  7.261.9,  in '  a  Jingle  payment ;  and  .822, 
multiplied  by  44,  or  /.  36.16,  in  annual ^  pay- 
ments 'till  50,  the  firft  payment  to  be  made 
at  the  end  of  a  year. 

In  order  to  find  the  fame  values,  partly  in 
annual  payments,  and  partly  in  any  given  en- 
trance or  admiffion-money  ;  fay  ;  "  As  the  va- 
"  lue  of  the  given  annuity  in  a  Jingle  payment, 
"  (found  in  the  way  juft  mentioned)  is  to  the 
*<  given  entrance-money ;  fo  is  its  value  in- an- 
"  nual  payments,  to  a  fourth  proportional  j 
"  which,  fubtra&ed  from  the  value  in  annual 
"  payments,  the  remainder  will  be  the  annual 
"  payment  due,  over  and  above  {he  given 
"  entrance-money/' 

EXAMPLE. 

Suppofe  a  perfon  now  40,  to  be  willing  to 
pay  200 /.  entrance-money,  befides  fuch  aq 
annual  payment  for  10  years  as  mall,  toge- 
ther with  his  entrance-  money,  be  fufficient 
to  entitle  him  to  a  life-annuity  of  447.  after 
50.  What  ought  the  annual  payment  to  be  ? 

AN* 
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ANSWER. 

£.8.55. — For,  7.261.9, 'is  to  2OO/.  as 
/.  36.16,  to  /.  27.61  ;  which,  fubtracled  from 
/.  36.16,  the  remainder  is  /.  8.55. 

This  Table  has  been  calculated  from  the 
probabilities  and  values  of  lives  in  Tables  IIL 
and  VI.  The  probabilities  of  life  among  the 
inhabitants  of  London,  are  (as  I  have  often 
had  occafion  to  obferve)  much  lower  than 
among  the  generality  of  mankind  j  and  the 
values  in  the  preceding  Table,  had  they  been 
given  agreeably  to  the  London  Obfervations, 
would  have  been  lefs.  But,  certainly,  an 
office  or  fociety,  that  means  to  be  a  perma- 
nent advantage  to  the  public,  ought  always 
to  take  higher  rather  than  lower  values, 
for  the  fake  of  rendering  itfelf  more  fecure, 
and  gaining  fome  profits  to  balance  lojjes  and 
expences. 

There  have  lately  been  eftablifhed,  in 
London,  feveral  focieties  for  granting  fuch 
annuities  as  thofe  now  mentioned;  and  he 
that  will  compare  their  true  values,  as  they 
may  be  learnt  from  the  preceding  Table, 
with  the  terms  of  admiffion  into  thefe  focie- 
ties, as  given  in  their  printed  Abftratts  and 
Tables,  muft  be  furprifed  and  mocked.  They 
are  all  impofitions  on  the  public,  proceeding 

from 
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from  ignorance,  and  encouraged  by  credulity 
and  folly. 

It  has  been  fhewn  j  that  the  proper  pay- 
ment, (allowing  compound  intereft  at  4  per 
cent.}  for  an  annuity  of  44  A  to  be  enjoyed  by 
a  perfon  now  40,  for  what  may  happen  to 
remain  of  his  lift  after  50,  is  200  A  in  adrnif- 
Jion-money ;  befides  /.  8.55,  or  8  /.  1 1  s.  in  an- 
nual payments  'till  he  attains  to  50,  the  firft 
of  thefe  payments  to  be  made  at  the  end  of 
a  year.— The  conditions   of  obtaining  this 
annuity,  according  to  the  Tables  of  the  Lau+ 
dable  Society  of  Annuitants  for  the  benefit  of  age  9 
are  76  /.  17  s.  in  admijjion-money ;  and  6  A  14^ 
in  annual  payments. — According  to  the  Ta- 
bles of  the  fociety  of  London  Annuitants  for 
the  benefit  of  age,  the  conditions  of  obtaining 
the  fame  annuity  are  30  A  in  admijjion-money , 
and  io/.  in  annual  payments.— -  The  Equitable 
Society  of  Annuitants  requires  for  the  fame 
annuity  38  A  los.  in  admijfion-money >  and  13  A 
in  annual  payments.     The  true  value  is,  over 
and  above  the  admijjion-money  juft  mentioned, 
an  annual  payment  of  30  A  1 7  s.  (intereft  reck- 
oned at  4  per  cent.}  or  an  annual  payment  of 
36  A  15^.  (intereft  reckoned  at  3  per  cent.}—* 
The  London  Union  Society  for  the  comfortable 
fupport  of  aged  members  promifes  an  annuity 
of  no  lefs  than  Jo  guineas  for  life,  after  50, 
to  a  perfon  now  40  for  40  A    los.  in  adrnif-* 
fion-money,  and  7  A  in  annual  payments. 

The 
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The  Amicable  Society  of  Annuitants  for  the 
benefit  of  age ^  promifes  an  annuity  of  26  L  per 
annum,  for  life,  to  a  perfon  now  40,  after  at-* 
taining  to  50,  for  28  /.  16  s.  in  admiffion-mo- 
ney,  and  67.  in  annual  payments. — The  true 
value  of  this  annuity  is  287.  16  s.  in  admif- 
fion-money,  and  177.  8  s.  in  annual  payments, 
(intereft  fuppofed  at  4.  per  cent.)  -y  or  the  fame 
fum  in  admiffion-money,  and  20  7.  18  .r.  in  an- 
nual payments,  intereft  fuppofed  at  3  per  cent. 

The  Provident  Society  for  the  benefit  of  age 
promifes  an  annuity  of  25  7.  to  a  perfon  now 
40,  after  attaining  to  50,  for  34  guineas  in 
admiffion-money,  and  eight  guineas  in  annu- 
al payments.  The  true  value  is,  ^guineas 
in  admiffion-money >  and  157.  12s.  in  annual 
payments,  intereft  at  4.  per  cent. ;  or,  the  fame 
fum  in  admifjion-money ,  and  197.  in  annual 
payments,  intereft  being  at  3  per  cent.  (a). 

But  I  will  not  tire  the  reader,  by  going,  in 
this  manner,  thro'  the  fchemes  of  all  thefe  fo- 
cieties.  The  contrivers  of  them,  it  is  certain, 
can  know  nothing  of  the  principles  on  which 
the  rule  in  Queft.  VI.  and  the  demonftration 
of  it  in  the  Appendix  is  founded  ;  and,  there-* 
fore,  if  unwilling  to  be  guided  by  the  autho- 
rity of  mathematicians,  it  may  not  be  poffi- 

(a)  The  account  here  given  of  the  terms  on  which  a, 
peribn  whofe  age  is  40,  is  admitted  into  thefe  focieties,  I 
have  taken  from  their  printed  Tables  as  they  flood  at  the 
end  of  the  year  1770, — In  the  younger  ages,  the  defici- 
encies are  greater. 

bfe 
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ble  to  convince  them  of  their  miftakes.  1 
will,  however,  offer  to  them  the  following 
demonftration,  which  will  be  underftood, 
without  difficulty,  by  every  one  who  knows? 
how  to  compute  (a)  the  increafe  of  money 
at  compound  intereft. 

The  value  of  a  life  at  50,  (intereft  being 
at  4  per  cent.}  is  j  1 4  years  purchafe  by  Table 
VI.     For  an  annuity,  therefore,  of  44  /.  per 
annum  for  life,   to  be  enjoyed  by  a  perfon  at 
this  age,  4987.  ought  to  be  given.     Two  in 
three  of  a  number  of  perfons  at  the  age  of  32 
will,  (by  Tables  III,  IV,  and  Vj)  live  to  50 ; 
and  therefore,  in  order  to  be  able  to  pay  an 
annuity  to  them  of  447.  for  life,  after  5-0,  the 
money  now  advanced  by  every  three,  ought 
to  be  fuch  as  will,  in  confequence  of  being 
laid  up  to  be  improved,  increafe  in  1 8  years 
to  double  498  7.  or  to  996  7. — From  the  pre- 
ceding Table  it  may  be  learnt,  that  the  mo- 
ney which  ought   to   be  advanced  by  every 
fingle  perfon  is    1657.    or  by  three  perfons 
4957.  and  this,  in  18  years,  will  double  it- 
felf,  or  increafe  to  juft  the  fum   that   will 
then  be  the  value  of  the  annuities  to  be  paid. 
— But  the  money  required  in  this  cafe  by  the 
Laudable  Society,  is  1 4  L  1 1  s.  9  d.  from  each 
member  at  admiflion,  befides  an  annual  pay-* 
ment  of  47.     The  admiffion-money,  there- 
fore, of  two  members,  being  29  7.   3  j-.  6  d. 

(a)  The  eafieft  method  of  doing  this,  is  taught  in  the 
rules  annexed  to  the  Tables  in  the  APPENPIX. 

may 
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be  increafed  to  twice  this  fum,  or  to 
58  /.  7  s.  An  annual  payment  of  4/.  for  1 8 
years  will,  if  perfectly  improved  at  4  per  cent. 
compound  intereft,  increafe  to  102  /;  and  two 
fuch  annual  payments  will  increafe  to  204  A 

The  whole  pay,  therefore,  of  two  mem- 
bers will  produce  at  the  end  of  18  years 
262  /.  7  s. — A  third  part,  I  have  faid,  will 
die  without  attaining  to  50,  and  thefe  will 
live  one  with  another  9  years*  An  annuity 
of  4/.  for  this  time,  will  produce  a  capital  of 
42  A  6  s  j  and  this  capital  improved  for  nine 
years  more  will  increafe  to  60 /.  The  whole 
profit,  therefore,  from  the  member  who  will 
die  is,  his  admiffion- money  doubled,  and 
added  to  60  /.  or  80  /.  3  s.  6  d*  And  this  fum 

x  +j 

added  to  262 /.  j  s.  makes  35 1 /.  los.  6  d* 
the  'whole  money  with  which  the  fociety  can 
be  provided,  at  the  end  of  1 8  years,  to  bear 
the  expence  of  two  life-annuities,  worth  to- 
gether 9967. 

By  a  fimilar  computation  it  may  be  found, 
that  the  improvement  of  money  at  only  $per 
cent,  vtillfink  the  former  fum  to  324  /.  at  the 
fame  time  that  the  value  of  the  annuities  will 
be  raifed  to  1 1  oo  /. 

The  deficiencies  in  the  fchemes  of  moft 
of  the  other  focieties,  are  no  lefs  conlider- 
able  (a)  .-—What  confufion  then  mud  they 

pro- 

(<? )  Some  of  thefe  focieties  tell  us,  that  the  payments 

on  admifilon  fhall  increafe,  as  the  number  of  members 

I  in- 
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produce  fome  time  or  other  ?  How  barbarous 
is  it  thus  to  draw  money  from  the  public  by 

pro- 

increafes ;  and  they  have  pra&ifed  on  this  rule  juft  as  if 
the  value  of  an  annuity  was  nothing  determinate  in  itfelf, 
but  depended  on  the  number  of  perfons  who  have  been 
purchafers.  But  the  true  defign  may  perhaps  be,  to 
quicken  the  public  in  their  applications. 

Should  any  of  thefe  focieties,  fenfible  of  their  miftakes, 
refolve  to  reform  themfelves,  they  ought  to  confider,  that 
iftis  cannot  be  done  by  only  ob]\ging  future  members  to 
pay  the  juft  values  of  the  annuities  promifed  them.  All 
the  prefent  members  muft  likewife,  befides  raifing  their 
payments,  make  compenfation  for  what  they  have  hi- 
therto paid  too  little  ;  and  this  compenfation  is  to  be  cal- 
culated in  the  following  manner. — "  Find  the  whole 
"  amount  to  the  prefent  time  of  the  payments  which  have 
"  been  made.  Subtract  this  from  the  whole  amount  of 
"  the  payments  which  Jbould  have  been  made  ;  and  the 
"  remainder  will  be  the  compenfation  required/* 
•  EXAMPLE.  In  the  Laudable  Society  of  Annuitants^  the 
condition  of  a  title  to  44 /.  per  annum  for  life,  after  50,  to 
a  perfon  at  the  age  of  40,  was,  4  years  ago,  347.  17  s. 
in  ad  mi  (lion-  money,  befides  an  annual  payment  of  6 /. 
145.  'till  he  attained  to  50. — The  admiffion-money  will, 
(reckoning  compound  intereft  at  3  percent.)  amount  in  four 
years  to  39  /.  4*.  and  the  annual  payment  to  28  /.  The 
whole  amount,  therefore,  of  the  payments  of  a  member 
admitted  4  years  ago,  is  67  /.  4.1. — But  the  value  of  the 
annuity  was  37  /.  4;.  in  annual  payments,  befides  34  /. 
17*.  in  ad  million  money;  and  thefe  payments,  during 
the  4  years,  would  have  amounted  to  195  /.  The  diffe- 
rence, therefore,  between  thefe  two  amounts,  or  127 /. 
1 6  s.  is  the  compenfation  which  fuch  member  ought  to  pay  ; 
and  if  he  continues  a  member  without  paying  it,  (be- 
fides railing  his  annual  contribution  to  377.  4  s.)  he  muft 
cither  lofe  his  annuity,  or  owe  it  to  injuftice. 

I  have  taken  intereft  here  at  3  per  cent,  becaufe  I  think 
thefe  focieties  cannot  reafonably  depend  on  always  im- 
proving the  money  they  receive  at  a  higher  rate. 

Since 
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promifes  of  advantages  that  cannot  be  ob- 
tained ?  Have  we  not  already  fuffered  too 
much  by  bubbles  ?  (a) 

I  do  not,  however,  mean  to  condemn  all 
inftitutions  of  this  kind.  They  may  be  very 
ufeful,  if  the  full  values  are  taken,  and  pro- 
per care  is  ufed  in  the  improvement  of  money* 
Intereft,  in  thefe  cafes,  ought  not  to  be  reck- 
oned higher  than  3  per  cent,  and,  fuppofing 
money  improved  at  this  rate,  a  perfon,  for  a 
iingle  payment  of  507.  before  he  is  40, 
might  be  entitled  to  a  life-annuity  of  10  gui- 
neas after  55;  or,  if  he  chufes  it,  to  a  life- 
annuity  of  177.  after  60.  But  if  he  pays  the 
fame  fum  before  he  is  34,  he  might  be  enti- 
tled to  a  life-annuity  of  147,  after  55,  or  227. 
after  60.  257.  might  purchafe  for  him  half 
thefe  annuities;  and  ioo/,  double. 

Since  I  writ  the  above,  I  have  found,  that  the  admif- 
fion- money  required  by  this  fociety  has  lately  received 
another  advance.  At. the  age  of  40,  in  particular,  it  is 
advanced  to  108  /.  7  s. — when  they  have  further  either  ad- 
vanced the  admiflion-money  to  double  this  fum,  or  tripled 
the  annual  payments,  they  will  be  abnojl  ri^ht  with  refpect 
to  this  particular  age,  provided  the  campenfation  money^uft. 
mentioned,  has  been  paid. 

Thefe  focieties,  tho'  their  plans  are  fo  inefficient,  may, 
after  beginning  their  payments  to  annuitants,  continue 
them  15,  or,  perhaps,  20  years  j  but  it  will  be  by  rob- 
bing all  the  younger  members. 

(a]  See  a  farther  account  of  thefe  focieties  at  the  end 
of  the  SUPPLEMENT; 

I  2  A  focietv 
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A  fociety  or  office  that  would  go  on 
plan,  might  do  great  fervice.  Pcrfons  in 
the  lower  flations  of  life  might  be  brought 
to  a  habit  of  induftry,  in  the  beginning  of 
life,  by  ftriving  to  get  25 /.  or  50  /,  before- 
hand in  order  to  purchafe  fuch  annuities,  and 
tli us  to  make  provifions  for  themfelves  in  the 
more  advanced  parts  of  life,  when  they  will 
be  incapable  of  labour. 

There  are  now  eilablifhed  in  Holland  forne 
inftitutions  of  this  kind. — Any  poor  perfons 
there,  I  am  informed,  who  can,  before  they 
attain  to  a  particular  age,  lay  up  50 /.  may 
make  ufe  of  it  in  buying  for  thenifelves  a 
right  to  be  admitted,  when  50,  or  at  any 
time  afterwards,  to  houies  prepared  on  pur- 
pofe,  for  providing  them  with  all  the  con- 
veniencies  of  lodging  and  board.  This  is  an 
excellent  institution  ;  and  I  wifh  there  was 
fome  imitation  of  it  in  this  kingdom. 

Coniiderable  profits  would,  in  this  cafe,  be 
received,  from  the  payments  of  Jbme  who 
would  chufe  to  delay  going  into  fuch  houfes  > 
and  of  others  who  would  grow  rich  enough 
to  be  above  them. 

It  is  proper  to  obferve  here,  that  infiitu- 
tions  of  this  kind  would  furnifh  one  of  the 
f af eft  ways  of  providing  for  widows.— A  mar- 
ried man  might,  by  paying  ioo/.  before  his 
wife  attained  to  40,  entitle  her,  after  55,  or 
60,  to  a  life-annuity  of  21 1<  or  347.  Or,  by 

pay- 
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paying  the  fame  Turn  before  fhe  attained  to 
34,  he  might  entitle  her,  after  the  fame  ages, 
to  a  life-annuity  of  28  /.  or  44  /.  (a) ;  and  in 
this  cafe  he  would  have  a  chance  of  (haring 
himfelf  in  the  benefit  of  the  annuity. 

I  have  called  this  the  fafeft  way  of  provid- 
ing for  widows,  becaufe  attended  with  none 
of  the  dangers  arifing  from  difproportion  of 
age  between  men  and  their  wives,  and  from 
the  admiffion  of  perfons  labouring  under  con- 
cealed diftempers. 

I  cannot  conclude  this  Section,  without 
mentioning  the  following  plan  of  a  proviilon 
for  Old  Age. 

Let  13  guineas  be  given  as  entrance-money^ 
and  let  befides  i  /.  2  /.  3  /.  4  /.  &c.  be  given 
at.  the  beginning  of  the  firft,  2d,  3d,  4th,  &c. 
years,  as  the  payments  for  thefe  years  refpec- 
tively ;  and  let  the  laft  payment  be  1 6  /.  at 
the  beginning  of  the  i6th  year.  All  thefe 
payments  put  together  will,  according  to  the 
probabilities  of  life  in  the  3d,  4th,  and  5th 
Tables,  (intereft  being  at  4  per  cent.}  entitle 
a  perfon,  whofe  age  was  40  when  he  begun 
them,  to  an  annuity,  after  15  years,  begin- 
ning with  1 5  /.  and  increafing  at  the  rate  of 
j  /.  every  year,  'till  at  the  end  of  15  years 

(a)  The  fame  payment  before  30,  would  entitle  to  an 
annuity  of  22  /.  -after  50. 

I  i  more, 


1 1 8  Of  Schemes  for  providing 

more,  or  (a)  when  he  has  attained  to  70,  it 
becomes  a  itanding  annuity  of  307.  for  the 
remainder  of  his  life. 

If  the  addition  of  three  guineas  is  made  to 
the  entrance-money,  for  every  year  that  any  life 
between  30  and  40  falls  fhort  of  40,  the  va- 
lue will  be  obtained  nearly,  of  the  fame  an- 
nuity to  be  enjoyed  by  that  life,  after  the 
,  fame  number  of  years,  and  increafing  in  the 
fame  manner,  'till,  in  30  years,  it  becomes 
flationary  and  double. — This  plan  is  particu- 
larly inviting,  as  it  makes  the  largeft  payments 
become  due,  when  the  near  approach  of  the 
annuity  renders  the  encouragement  to  them. 
greatejl ;  and  as,  likewife,  the  annuity  is  to 
increafe  continually  with  age,  'till  it  comes  to 
be  higheft  (<£),  when  life  is  mod  in  the  de- 
cline, 

(0)  According  to  the  probabilities  of  life  in  the  London 
Table,  this  annuity  fhould  be  greater. — A  Theorem  for 
Finding  what  the  annuity  ought  to  be  in  thefe  cafes,  is 
given  in  the  Appendix,  Note  (I). 

(Z>)  The  lower  part  of  mankind  are  objecls  of  parti- 
cular conipaflion,  when  rendered  incapable,  by  accident, 
ficknefs,  or  age,  of  earning  their  fubfiftence.  This  has 
given  rife  to  many  very  ufeful  focieties  among  them,  for 
granting  .relief  to  one  another,  out  of  little  funds  fupplied 
by  weekly  contributions.  A  fociety  of  this  kind,  formed 
on  the  following  plan,  would  probably  thrive,  and  might, 
on  Come  accounts,  be  even  more  ufeful  than  the  inftitu- 
tjons  in  Holland,  mentioned  in  p.  116. 

Let  the  fociety,  at  its  firft  eftablifhment,  confift  of  100 
pcrfons,  all  between  30  and  40  3  and  whofe  mean  age 

may 
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cline,  and  when  therefore  it  will  be  moft 
ufcful. — It  is  further  a  recommendation  of 
this  plan,  that  lefs  depends  in  it  on  the  im- 
provement of  money  than  in  moft  other 
plans.— But  I  muft  leave  thefe  hints  to  be 
purfued  by  others. 

may  therefore  be  reckoned  36 ;  and  let  it  be  fuppofed  to 
be  always  .kept  up  to  this  number,  by  the  admiilion  of 
new  members,  between  the  ages  of  30  and  40,  as  old 
members  die  off.  Let  the  contribution  of  each  member 
be  four-pence  per  week,  making,  from  the  whole  body, 
an  annual  contribution  of  85 /.  175. — Let  it  be  further 
fuppofed,  that  feven  of  them  will  fall  every  year  into  dif- 
orders,  that  {hall  incapacitate  them  for  feven  weeks. — 
30 /.  12  s.  of  the  annual  contribution  will  be  juft  fuffici- 
ent  to  enable  the  fociety  to  grant  to  each  of  thefe  125. 
per  week,  during  their  illnefles.  And  the  remaining  55  /. 
per  annum^  laid  up  and  carefully  improved,  at  3*  per  cent. 
will  increafe  to  a  capital  that  (hall  be  fufHcient,  accord- 
ing to  the  chances  of  life  in  Tables  IN,  IV,  and  V,  to 
enable  the  fociety  to  pay  to  every  member,  after  attaining 
to  67  years  of  age,  or  upon  entering  his  68th  year,  an 
annuity,  beginning  with  5 /.  and  increafing  at  the  rate 
of  i  /.  every  year  for  feven  years,  'till,  at  the  age  of  75, 
it  came  to  be  a  {landing  annuity  of  12  /.  for  the  remain- 
der of  life. 

Were  fuch  a  fociety  to  make  its  contribution  feven* 
pence  per  week,  an  allowance  of  15  s.  might  be  made,  on 
the  fame  fuppofitions,  to  every  member  during  ficknefs  ; 
befides  the  payment  of  an  annuity  beginning  with  5 /. 
when  a  member  entered  his  641)1  year,  and  increafing  for 
15  year?,  'till,  at  79,  it  became  fixed  for  the  remainder  of 
life  at  20  /. 

If  the  probabilities  of  life  are  lower  among  the  labour^ 
ing  poor,  than  among  the  generality  of  mankind,  this 
plan  will  be  fo  much  the  more  fure  of  fucceeding. 
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SECT.     V, 

Of  the  Amicable  Society  for  a  perpetual  AJJii- 
ranee  Office  :  And  the  Society  for  Equitable 
AJJur$nces  on  Lives  and  Survivor/hips. 

F  |  "HE  loth  Problem  has  been  given,  with 
I  2  particular  view  to  the  corporation  of 
the  Amicable  Society*  for  a  perpetual  Affu- 
rance-Oflice  on  fingle  lives,  kept  in  Serjeant's^ 
Jnn.  This  fociety  was  eitabliflied  in  1706, 
and  is  the  only  one  I  am  acquainted  with, 
which  has  ftood  any  considerable  trial  from 
time  and  experience.  The  annual  payment 
of  each  member  ufed  to  be  67.  4^.  payable 
quarterly  3  but  it  has  been  lately  reduced  to 
5  7.  The  whole  annual  income,  hence  anting, 
is  equally  divided  among  the  nominees,  or  heirs 
of  fuch  members  as  die  every  year  :;  and  this 
renders  the  dividends  among  the  nominees  in 
different  years,  more  or  lefs,  according  to  the 
number  of  members  who  have  happened  to 
die  in  thofe  years.  But  the  fociety  now  en-? 
gages,  that  the  dividends  fhall  not  be  lefs  than 
1507.  to  each  claimant,  though  they  may  be 
#70;v.— None  are  admitted  whofe  ages  are 
greater  than  45,  or  lefs,  than  1 2  ;  nor  is  there 
•any  difference  of  contribution  allowed  on  ac-f 
count  of  difference  of  age. 

7  ThU 
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This   fociety  has,  I  doubt  not,  been  very 
ufeful  to  the  public ;  and  its  plan  is  fuch, 
that  it  cannot  well  fail  to  continue  to  be  fo. 
It  might,  however,  certainly  have  been  much 
more  ufeful,   had  it  gone  from  the  firft  on  a 
different  plan.     It  is  obvious,  that  regulating 
the  dividends   among   the   nominees  by    the 
number  of  members  who  die  every  year,  is 
not  equitable;  becaufe  it  makes  the  benefit 
which   a   member  is   to  receive  to  depend, 
not  on   the  value  of  his  contribution,  but 
on  a  contingency-,    that  is,  the  number  of 
members  that   {hall  happen  to  die  the  fame 
year  with  him.     This   regulation  muft  alfo 
nave  been  difadvantageous  to  the  fociety ;  as 
will    appear  from   the  following  account  of 
the  natural  progrefs  of  the  affairs  of  fuch  a 
fociety,  when  eftablifhed  on  a  right  plan. 

Suppofe  a  thoufand  perfons,  whofe  com- 
mon age  is  36,  to  form  themfelves  into  a  fo- 
ciety for  the  purpofe  of  ajjuring  a  particular 
fum  at  their  deaths,  to  fuch  perfons  as  they 
{hall  name,  in  confideration  of  a  particular 
annual-contribution  to  be  continued  during 
their  lives.  Suppofe  the  annual  contribution 
to  be  5  /,  and  the  firft  payment  (a]  to  be 
made  immediately.  Suppofe,  likewife,  the 
original  number  of  the  fociety  to  be  conftantly 
kept  up  by  the  admifiion  of  new  members, 

(a)  Such  payments,  it  has  been  (hewn,  Queft.  VIII. 
p.  28,  are  better  than  any  half  yearly  or  quarterly  payments, 
«wd  at  the  fome  time  they  lave  fome  trouble. 

at 
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at  36  years. of  age,  in  the  room  of  fuch  as 
die. — In  Queft.  X.  p.  33,  it  appears,  that  an 
annual  payment,  beginning  immediately,  of 
5/.  during  a  life  now  at  the  age  of  36,  fhould 
entitle,  at  the  failure  of  fuch  a  life,  to  172  /. 
reckoning  intereft  at  4  per  cent,  and  taking 
Mr.  De  Moivres  valuation  of  lives. — A  tbou- 
fand  perfons,  all  36  years  of  age,  will  die  off 
at  the  rate  of  20  every  year.  The  difburfe- 
ments,  therefore,  of  fuch  a  fociety  will  be, 
the  firft  year,  20  times  1727.  or  344.07.  and 
its  income  will  be  5000  7.  It  will,  there- 
fore, at  the  end  of  the  year,  have  a  furplus 
of  15607.  to  put  to  intereft. — In  confe- 
quence  of  the  yearly  acceffions  to  fupply  va- 
cancies, the  number  dying  annually  will  be 
always  increafing  after  the  firft  year.  In  50 
years  it  will  attain  to  a  maximum;  and  then, 
the  affairs  of  the  fociety  will  become  Jiatio- 
nary,  and  the  number  dying  annually  will  be* 
40,  and  its  annual  expence  will  be  6, 880  7. 
exceeding  the  annual  contribution,  i,88o7. 
But,  in  the  mean  time,  by  improving  its  fur- 
plus  monies,  it  will  have  raifed  a  capital 
equal  to  this  excefs,  and,  confequently,  its 
affairs  will  be  fixed  on  a  firm  bafis  for  all 
fubfequent  times. 

Suppofe  now,  that  fuch  a  fociety,  at  its 
eftablilhment,  fhould  refolve  to  divide  its 
whole  yearly  income  among  the  nominees  of 
deceafed  members.  The  effecT:  of  this  would 

be, 
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be,  that  no  capital  could  be  raifed  •>  that  the 
dividends  payable  to  nominees  would  diminifli 
continually,  'till,  at  the  time  that  the  great- 
eft  number  of  members  came  to  die  annually, 
or  at  the  end  of  50  years,  they  would  be  re- 
duced to  half;  and  all  claimants,  after  this 
period,  receive  too  little,  becaufc  the  firfl 
claimants  had  received  too  much  (a). 

At  the  time  of  the  inftitution  of  the  Ami- 
cable Corporation,  the  intereft  of  money  was 
at  6  per  cent,  and,  as  they  admit  all  between 
12  and  45,  the  mean  age  of  admifllon  can- 
not probably  be  fo  great  as  36.  It  appears, 
therefore,  that  had  they  avoided  the  error 
now  mentioned,  and  gone  from  the  firft  on 

(a)  The  reverfe  of  this  will  take  place,  if  fuch  a  fo- 
ciety  begins  with  admitting  all  at  all  ages,  and  afterwards 
changes  its  plan,  and  limits  the  age  of  admiflion.  In  this 
cafe,  the  number  of  yearly  deaths  will  be  greatefl  at  firft, 
and  the  dividends  fmatleft.  In  confequence  of  altering  its 
plan,  the  yearly  deaths  will  leflen  gradually,  and  the  divi- 
dends rife;  but  in  time  both  would  return  again  to  their 
original  ftate. 

The  following  facts  incline  me  to  fufpect,  that  this 
remark  may  be  applicable  to  the  Amicable  Corporation. 

Firft.  In  their  original  charter^  as  it  is  given  in  their 
printed  abftracls,  there  is  no  limitation  of  age  menti- 
oned ;  but  31  years  afterwards,  I  find  a  bye-law  made 
againft  admitting  any  perfon  who  fhould  be  above  the 
age  of  45,  or  under  12. — Secondly.  In  their  printed 
advertifements  in  1770,  it  is  faid,  that  in  59  years  they 
had  paid,  among  3643  claimants,  378,1847.  from 
whence  it  follows,  that  tho'  the  average  of  their  divi- 
dends, for  the  laft  17  years,  has  been  I54/.  the  fame  ave- 
rage, for  59  years,  is  only  104 /. 

the 
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the  plan  I  have  defcribed ;  they  might  have 
all  along  paid  to  each  nominee  172  /.  befides 
railing  a  capital  much  greater,  in  proportion 
to  the  number  of  members,  than  that  I  have 
ipecified;  by  the  help  of  the  excefs  of  their 
annual  payments  above  5/.  and  fome  other 
advantages  which  they  have  enjoyed  (a). 
Indeed,  I  cannot  doubt  but  that,  with  thefe 
advantages,  they  might,  before  this  time, 
have  found  themfelves  able  to  pay  at  leaft 
200  /.  to  each  nominee ;  and  at  the  fame  time 
reitridted  themfelves,  as  they  now  do,  to  an 
annual  payment  of  5  /.  (b}. 

I  have  already  mentioned  one  inftance  in 
which  the  plan  of  this  iociety  is  not  equita- 
ble. Another  inftance  of  this  is,  their  re- 
quiring the  fame  payments  from  all  per- 
Ions  under  45,  without  regarding  the  diffe- 
rences of  their  ages;  whereas,  the  annual 
payments  of  a  perfon  admitted  at  45,  ought 
to  be  double  the  annual  payment  of  a  perfon 
admitted  at  12. 


(a]  A  furplus  from  a  ihoufand  members  of  onl 
/hillings  per  annum,  duly  improved,  at  4  per  cent.  would? 
in  41  years,  produce  a  capital  of  25,000 /. 

(b)  It  mould  be  remembered,  that  all  this  is  faid  on 
the  fuppofition,  that  proper  care  has  been  taken  to  keep 
out  unhealthy  perfons  ;  and  that  the  probabilities  of  life 
among  the  members  of  this   fociety,  are  the  fame  with 
thojb  in  the  3d,  4th,  and  5th  Tables,  in  the  Appendix. 

.Further. 
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Further.  The  plan  of  this  fociety  is  fo 
narrow,  as  to  confine  its  ufefulnefs  too  much- 
It  can  be  of  no  lervice  to  any  perfon  whafe 
age  exceeds  45.  It  is,  likewife,  far  from  be- 
ing properly  adapted  to  the  circumftances  of 
perfons,  who  want  to  make  affurances  on  therr 
lives,  for  only  fhort  terms  of  years.— Thus ; 
the  true  value  of  the  affurance  of  1 50  /.  for 
10  years,  on  the  life  of  a  perfon  whofe  ago 
is  30,  is,  by  Queft.XIV.(intereft  being  at  3 per 
cent.)  a/.  13  j.  in  annual  payments,  for  10 
years,  to  begin  at  the  end  of  the  firft  year  >, 
and  fubjecl:  to  failure  when  the  life  fails.  But 
fuch  an  affurance  could  not  be  made,  in  this, 
fociety,  without  an  annual  payment  of  5/.— • 
Neither  is  the  plan  of  this  fociety  at  all 
adapted  to  the  circumftances  of  perfons,  who 
want  to  make  affurances  on  particular  fur- 
vivorfhips. — For  example.  A  perfon  pof- 
feffed  of  an  eftate,  or  falary,  which  mull  be 
loll  with  his  life,  has  a  perfon  dependent 
upon  him,  for  whom  he  deiires  to  fecure  a 
fum  of  money,  payable  at  his  death.  But, 
he  d,eiires  this  only  as  a  provifion  againft  the 
danger  of  his  dying  firft,  and  leaving  a  wife, 
or  a  parent,  without  fupport.  In  thefe  cir- 
cumftances, he  enters  himfelf  into  this  fo- 
ciety ;  and  by  an  annual  payment  of  5  /.  en- 
titles his  nominee  to  1507.  In  a  few  years, 
perhaps,  his  nominee  happens  to  die ;  and, 
having  then  loft  the  benefit  he  had  in  view, 
he  determines  to  forfeit  his  former  payments, 

and 
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and  to  withdraw  from  the  fociety.  In  this 
way,  probably,  this  fociety  muft  have  gain-* 
ed  fome  advantages.  But  the  right  method 
would  have  been,  to  have  taken  from  fuch  a 
perfon  the  true  value  of  the  fum  allured, 
"  on  the  fuppoiition  of  non-payment,  pro- 
"  vided  he  ihould  furvive."  In  this  way  he 
would  have  chofen  to  contract  with  the  fo- 
ciety; and  had  he  done  this,  he  would  have 
paid  for  the  ajfitrance,  (fuppofing  intereft  at 
3  per  cent,  his  age  30,  the  age  of  his  no- 
minee 30,  and  the  probabilities  of  life  as  in 
the  3d,  4th,  and  5th  Tables)  3 /.  8.r.  (a)  in 
annual  payments,  to  begin  immediately,  and 
to  be  continued  during  the  Joint  continuance 
of  his  own  life,  and  the  life  of  his  nominee. 

All  thefe  objections  are  removed  by  the 
plan  of  the  Society  kept  in  Nicholas-Lane, 
Lombard-Street,  which  has  juftly  ftiled  itfelf 
the  Society  for  Equitable  Ajjiirances  on  Lives 
and  Survivorjhips.  This  Society,  if  due  care 
is  taken,  may  prove  a  very  great  public  be- 
nefit. It  was  founded,  in  confequence  of 

.  (a)  The  value  of  1507.  payable  at  the  death  of  a  per- 
fon, aged  30,  provided  he  furvives  another  perfon  of  the 
fame  age,  is,  by  Queft.  XI.  Chap.  I.  /.  45.65  ;  and  this 
value  divided  by  13.43,  (the  value  increafed  by  unity, 
of  two  joint  lives  both  30)  gives, /.  3.4,  or  3 /.  8  j*. — i 
The  value  of  the  fame  reverfion,  according  to  the  pro- 
babilities of  life  in  London,  is,  /.  49.19,  in  one  payment ; 
and  4. 16,  in  annual  payments,  during  the  pint  lives,  the 
firft  payment  to  be  made  immediately. 
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propofals  which  had  been  made,  and  lec- 
tures, recommending  fuch  a  defign, which  had 
been  read  by  Mr.  Dodfon,  the  author  of  the 
Mathematical Repofitory.  It  allures  any  fums 
or  reverfionary  annuities  on  any  lives,  for 
any  number  of  years,  as  well  as  for  the  whole 
continuance  of  the  lives,  at  rates  fettled  by 
particular  calculation  ;  and  in  any  manner 
that  may  be  beft  adapted  to  the  views  of-the 
perfons  afiured.  That  is  ;  either  by  making 
the  affured  fums  payable  certainly  at  the  fai- 
lure of  any  given  lives ;  or  on  condition  of  fur- 
vivorfhip ;  and  alib,  either  by  taking  the 
price  of  the  affurance  in  one  prefent  payment; 
or  in  annual  payments,  during  any  iingle  or 
joint  lives,  or  any  terms  lefs  than  the  whole 
continuance  of  the  lives. — In  fhort;  the  plan 
of  this  fociety  is  fo  exteniive,  and  fo  impor- 
tant, that  I  cannot  fatisfy  my  own  mind, 
without  offering  to  the  gentlemen  concerned 
in  the  direction  of  it,  the  following  obier- 
vations,  hoping  they  will  not  think  them 
impertinent  or  improper. 

Firft.  They  mould  confider  what  diftrefs 
would  arife  from  the  failure  of  fuch  a  fcheme 
in  any  future  time;  and  what  dangers  there, 
are,  which  ought  to  be  carefully  guarded 
againft  in  order  to  fecure  fuccefs.  I  have 
already  more  than  once  obferved,  that  thofe. 
perfons  will  be  mod  for  flying  to  thefe  efta- 
bliihments,.  who  have  feeble  constitutions, 

or 
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or  are  itibjecT:  to  dillempers,  which  they  know 
render  their  Jives  particularly  precarious: 
and  it  is  to  be  feared,  that  no  caution  will  be 
fufficient  to  prevent  all  danger  from  hence. 

Again.  In  matters  of  chance,  it  is  impof- 
fible  to  fay,  that  an  unfavourable  run  of 
events  will  not  come,  which  may  hurt  the 
beft  contrived  fcheme.  The  calculations 
only  determine  probabilities ;  and,  agreeably 
to  thefe,  it  may  be  depended  on,  that  events 
will  happen  on  the  whole.  But  at  particu- 
lar periods,  and  in  particular  inftances,  great 
deviations  will  often  happen ;  and  thefe  de- 
viations, at  the  commencement  of  a  fcheme, 
muft  prove  either  very  favourable,  or  very 
^unfavourable. 

But  further.  The  calculations  fuppofe, 
that  all  the  monies  received  are  put  out  im- 
mediately to  accumulate  at  compound  inte- 
reft.  They  make  no  allowance  for  loffes,  or 
for  any  of  the  expences  attending  manage- 
ment. On  thefe  accounts,  the  payments  to 
a  fociety  of  this  kind,  ought  to  be  more 
than  the  calculations  will  warrant.  The  in- 
tereft  of  money  ought  to  be  reckoned  low ; 
and  fuch  Tables  of  Obfervation  ufed  as  give 
the  higheft  values.  Mr.  Dodfon,  I  find,  has 
paid  due  attention  to  all  this,  by  reckoning 
intereft,  in  his  calculations  for  this  fociety 9 
at  3  per  cent,  and  taking  the  loweft  of  all  the 
known  probabilities  of  life,  or  thofe  deduced 

from 
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from  the  London  bills  of  mortality  (a).  There 
is,  befides,  a  liberty  provided  of  making  a 
call  on  all  the  members,  in  cafe  of  any  par- 
ticular emergency.  It  is>  therefore>  highly 
probable,  that  this  fociety  (provided  too  much 
money  is  not  fpent  in  management)  mufl  be 
fecure.  The  laft  expedient,  however*  would 
be  a  very  difagreeable  one>  fliould  there  be 
ever  any  occafion  for  having  recourfe  to  it  5 
and,  in  order  to  guard  ftill  more  effectually 
againft  danger,  it  would  not,  I  think,  be  amifs 
to  charge  a  profit  of  3  or  4  per  cent,  on  all  the 
payments.— -Should  the  confequence  of  this 
prove*  that  in  fome  future  period  the  fociety 
lhall  find  itfelf  poiTeffed  of  too  large  a  capi-- 
tal,  the  harm  will  be  trifling,  and  future 
members  will  reap  the  advantage.  But  this 
leads  me  to  repeat  an  obfervation  of  particu- 
lar confequence. 

As  this  fociety  is  guided  in  every  inftancej 
by  ftridt  calculation,  it  is  not  to  be  expected 

(a)  It  ought,  however,  to  be  remembered  here,  that  in 
felling  life-annuities  to  commence  either  immediately, 
or  after  given  terms  ;  and  alfo  in  fome  other  cafes,  the 
values  come  out  lefs  in  confequence  of  lower  probabilities 
of  life.  Would  it,  in  fetch  inftances,  be  taking  an  unfair 
advantage*  to  eftimate  the  values  by  the  ?d,  4th,  or  5th 
Table  in  the  Appendix,  rather  than  the  London  Table?. — 
Thus ;  was  the  fociety  to  fell  2o/.  per  annum,  for  life,  to 
a  perfon  now  30,  after  attaining  to  50,  the  value,  ac- 
cording to  Dr.  Halley's  Table,  would,  reckoning  intereft 
at  ^  per  cent,  be  go  I.  in  a  fingle  payment  j  but,  accord- 
ing to  the  London  Table,  the  value  would  be  only  70 /. 

K  that 
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that  it  can  meet  with  any  difficulties  for 
many  years  ;  becaufe,  not  'till  the  end  of 
many  years  after  it  has  acquired  its  maximum 
of  members,  will  the  maximum  of  yearly  clai- 
mants and  annuitants  come  upon  it  ?  Should 
it,  therefore,  thro'  inattention  to  this  remark, 
and  the  encouragement  arifing  from  the  pof- 
feflion  of  a  large  furplus,  be  led  to  check  or 
ftop  the  increafe  of  its  flock  by  enlarging  its 
dividends  too  foon,  the  confequences  might 
prove  pernicious. 

Again.  I  would  obferve,  that  it  is  of  great 
importance  to  the  fafety  of  fuch  a  fociety, 
that  its  affairs  fliould  be  under  the  infpedtion 
of  able  mathematicians.  Melancholy  expe- 
rience fhews,  that  none  but  mathematicians 
are  qualified  for  forming  and  conducing 
fchemes  of  this  kind. — In  mort ;  dangerous 
miftakes  may  fometimes  be  committed,  if  the 
affairs  of  fuch  a  fociety  are  not  managed  fru- 
gally, carefully,  and  prudently.  One  inftance 
of  this  I  cannot  avoid  mentioning. 

A  perfon,  who  defires  to  affure  a  particu- 
lar fum,  to  be  paid  at  the  failure  of  his  life, 
on  condition  of  the  furvivorfhip  of  another 
life,  may  chufe  to  pay  the  value  in  annual 
contributions  during  the  continuance  of  his 
own  fingle  life,  rather  than  during  the  con- 
'  tinuance  of  the  joint  lives,  becaufe  the  an- 
nual contributions,  in  this  cafe,  ought  to  be 
much  lefs.  But  a  fociety  that  would  prac- 
tifc  fuch  a  method  of  affurance  would  hurt 

itfelf 
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itfelf  j;  for,  as  foon  as  the,  life,  on  whofe  fur- 
vivorflnp  the  affu  ranee  depends,  is  extinct, 
the  perfon  affbred,  if  then  living,  would  have 
no  longer  any  benefit  in  view  ;  and,  there- 
fore, would  make  his  payments  with  reluc- 
tance>  and  in  time,  perhaps.,  entirely  with- 
draw them  \  the  confequence  of  which  would 
be,  that  the  fociety  would  fuffer,  a  lofs  by 
being  deprived  of  the  juft  value  of  the  ex- 
pectation it  had  granted*  The  plan  of  a  fp- 
ciety  ought  always  to  be  fuch,  as  that  the 
loffes  arifingfrom  difcontinuance  of  payment, 
ihould  fall  on  the  purchafer,  and  never  on 
the  fociety. 

I  muft  not  forget  to  add,  that  it  is  necef- 
fary,  that  fuch  a  fociety  mould  be  furnimed 
with  as  complete  a  fet  of  Tables  as  poffible. 
This  will  render  the  bufmefs  of  the  fociety 
much  more  eafy^  and  alfo  much  more  capa- 
ble of  being  conducted  by  perfons  unildlled 
in  mathematics.  It  will  alfo  contribute  much 
to  its  fafety.  For  in  all  cafes  to  which  Ta- 
bles can  be  extended,  there  would  be  no  oc- 
cafion  for  employing  any  calculators ;  and, 
confequently,  a  danger  would  be  prevented 
.to  which,  tho'  it  is  not  now,  it  may  hereaf- 
ter be  expofed ;  I  mean,  the  danger  of  hap- 
pening to  truft  unikilful,  or  carelefs  calcula- 
tors.—-Mr.  Dodfon,  I  find,  has  furniflied  this 
fociety  with  fome  important  Tables  j  and  his 
fkill  was  fuch,  that  there  is  no  reafon  to 
doubt,  but  they  may  be  depended  on.  They 
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have  alfo  others  which,  I  believe,  are  fafe 
add  accurate.  But  there  are  fome  ftill  want- 
ing which  {hould  be  fupplied ;  and  all  (hould 
be  fubje&ed  to  the  examination  of  the  beft 
judges,  and  afterwards  publifhed  $  together 
with  a  minute  account  of  the  principles  af- 
fumed,  and  the  method  taken  in  eompofing 
them.  Such  a  publication  would  be  a  valu- 
able addition  to  this  part  of  fcience  $  and  it 
would  alfo  be  the  means  of  increafing  and 
eftablifhing  the  credit  of  the  fociety. 

In  Queftions  4th,  6th,  loth,  nth,  i4th, 
1 5th,  and  1 6th,  I  have,  with  a  particular  view 
to  this  fociety,  given  rules,  by  which  may 
be  formed  every  Table  it  can  want,  for  (hew- 
ing the  values  of  aiTurances  on  the  whole  du~ 
ration,  or  any  terms,  of  any  one  or  tivo  lives, 
in  all  pofiible  cafes  $  and  nothing  but  care 
and  attention  can  be  neceffary  to  enable  any 
good  arithmetician  to  calculate  froni  them. 
Perhaps,  this  may  be  as  much  bufinefs  as  any 
one  fociety  fhould  undertake.  Rules,  how- 
ever, for  finding  the  values  of  affurances,  in 
moft  cafes,  where  the  whole  duration  of  any 
three  lives  is  concerned,  may  be  found  in  Mr. 
Simpfon's  Seledt  Exercifes,  from  page  299  to 
p.  307;  and  it  is  not  poffible  they  fhould 
follow  a  better  guide. 


CHAP, 
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CHAR     III. 

0/TuBLic  CREDIT,  andthe  NATIONAL 
DEBT. 

TH  E  National  Debt  is  a  fubjecl  in  which 
the  public  is  deeply  interefted.  Some 
obfervations  have  occurred  to  me  upon  it, 
which  1  think  important ;  and  for  this  rea- 
fbn,  though  foreign  to  my  chief  purpofe  in 
this  work,  I  cannot  help  here  begging  leave 
to  offer  them  to  public  attention. 

The  practice  of  raifing  the  neceflary  fup- 
plies  for  every  national  fervice,  by  borrowing 
money  on  intereft,  to  be  continued  till  the 
principal  is  difcharged,  muft  be  in  the  high- 
eft  degree  detrimental  to  a  kingdom,  unlefs 
a  plan  is  fettled,  for  putting  its  debts  into  a 
regular  and  certain  courfe  of  payment.  When 
this  is  not  done,  a  kingdom,  by  fuch  a  prac- 
tice, obliges  itfelf  to  return  for  every  fum  it 
borrows  infinitely  greater  fums  ;  and,  for  the 
fake  of  a  prefent  advantage,  fubjecls  itfelf  to 
a  burden  which  muft  be  always  growing 
heavier  and  heavier,  'till  it  becomes  infup- 
portable. 

This  feems  to  be  now  the  very  ftate  of 

this  nation.     At  the  REVOLUTION,  an  sera 
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in  other  refpeds  truly  glorious,  the 
1  have   mentioned    begun.     Ever  fince,  the 
public   debt   has    been    increadog   faft,    an4 
every  new  war  has  added  much   more  to  it, 
than  was  taken  from  it,  during  the  preced- 
ing period  of  peace.      In   the  year  1700,  it 
was  16  millions.     In    1715,   it  was  55  mil- 
lions.     A  peace,  which  continued 'till  1740, 
funk   it   to  47  millions ;   but  the  fucceeding 
war   increafed   it    to   78    millions;  and   the 
next   peace  funk  it   no  lower  than  72  mil- 
lions.    In  the  lajl  war  it  rofe  to    148  mil- 
lions.    During  a  peace  which  has  lalled  now 
10  years,  it  has    been    reduced   to  near  i  38 
millions  :   And  at  a  fum  not  much  lefs  than 
this,  it  will,   perhaps,  be  found  at  the  com- 
mencement of  another  war,  which  may  pof- 
libly  raife   it   to   200  millions.— One  cannot 
reflect  on  this  without  terror. — No  refources 
can  be  fufficient  to  fupport  a  kingdom  long 
in   fuch  a   courfe.     'Tis   obvious,    that   the 
confequence  of  accumulating  debts  fo  rapid- 
ly ;   and  of  mortgaging  pofterity,  and  fund- 
ing for  eternity,  in  order  to  pay  the  ihtereft 
of  them ;   mult  in  the  end  prove  destructive. 
Rather  than  go  on    in    this  way,  it  is  abfo- 
lutely  neceflary,   that   no   money   mould  be 
borrowed,  except    on   annuities,   which    are 
to   terminate  within  a  given  period.     Were 
this  pradifed,   there  would  be  a  LIMIT    be- 
yond which  the  national  debts  could  not  in- 
treafe ;   and    time  would   do    that   ncceffarily 
i  for 
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for  the  public,  which,  if  trufted  to  the 
nomy  of  the  conductors  of  its  affairs,    might 
poliibly  never  be  done. 

This,  therefore,  is  one  of  the  propofals  to 
which,  on  this  occafion,  I  wifli  I  could  en- 
gage attention.  —  I  am  feniible,  indeed,  that 
the  prefent  burdens  of  the  ftate  would,  in  this 
cafe,  be  increafed,  in  confequence  of  the 
greater  prefent  intereft,  that  would  be  necef- 
fary  to  be  given  for  money.  But  I  do  not 
confider  this  as  an  objection  of  any  weight. 
For  let  the  annuity  be  an  annuity  for  a  100 
years.  Such  an  annuity  is,  to  the  prefent 
views  of  men,  nearly  the  fame  with  an  annui- 
ty for  ever  ;  and  it  is  alfo  nearly  the  fame  in 
calculation,  its  value  at  4  per  cent,  being 
24^-  years  purchafe,  and  therefore  only  half  a 
year's  purchafe  lefs  than  the  value  of  a  per- 
petuity. Suppoiing,  therefore,  the  public  able 
to  borrow  money  at  4  per  cent,  on  annuities 
for  ever,  it  ought  not  to  give  above  i  s.  j  d. 
per  cent,  more  for  money  borrowed  on  annui- 
ties for  i  oo  years  :  But  mould  it  be  obliged  to 
give  a  quarter  ',  or  even  an  half  per  cent,  more(^), 
the  additional  burdens  derived  from  hence, 

would 

(a)  Thefe  annuities  might  be  kept  18  years  without 
being  much  diminiflied  in  value  ;  for,  fuppofing  intereft 
at  4  per  cent,  an  annuity  for  82  years,  is,  within  a  4Qth 
part,  or  2  /.  in  9.8  /.  worth  as  much  as  an  annuity  for  a 
j  CO  years. 


Perhaps,  in  this  way  of  raifing  money,  it  might  be 

to  offer  a  higher  intereft  at  firft,  which  fhould  fall  to  a 

K    .  lower, 
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would  not  be  fuch  as  could  be  very  fenfibly 
felt;  and  the  advantages,  arifmg  from  the 
neceffary  annihilation  of  the  public  debts  by 
time,  would  abundantly  overbalance  them. 

Thefe  advantages  would  be,  indeed,  un- 
fpeakably  great.  By  fuch  a  method  of  raifmg 
money,  the  expence  of  one  war  would,  in 
time,  come  to  be  always  difcharged,  before 
a  new  war  commenced ;  and  it  v/ould  be  im^ 
poflible,  that  a  flate  jfhould  ever  have  upon 
it,  at  any  one  time,  the  expence  of  many 
wars ;  or  any  larger  debts  than  could  be  con- 
traded,  within  the  limited  period  of  the  an-* 
nuities  :  and,  confequently,  it  would  enjoy 
the  invaluable  privilege  of  being  rendered, 
in  fome  degree,  independent  of  the  manage^ 
ment  of  its  finances  by  ignorant  or  unfaithful 
fervants. 

I  muft  add,  that  it  is  by  no  means  necef- 
fary, that  the  limited  period  of  the  annuities 
fliould  be  fo  long  as  I  have  mentioned,  or 
loo  years  :  And  that,  at  any  time  before  the 
expiration  of  this  period,  the  public  might 
employ  any  furplus  monies,  in  extinguifhing 
part  of  the  annuities,  by  purchafmg  them  for 
itfelf  at  the  market  price  ;  and  thus  it  might 
aid  the  operations  of  time,  and  keep  its  debts 
within  any  bounds,  that  its  intereil  rendered 

lower,  at  the  end  of  given  intervals.  Thus,  tho*  4.'-  for 
100  years  is  equal  in  value  to  5  per  cent,  for  17  yea*s,  and 
after  that  4  per  cent,  for  83  years,  yet  the  latter  might 
appear  more  inviting, 

necef- 
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neceffary.  Our  government  has,  I  know,  in 
fome  instances  adopted  the  plan  now  propof- 
ed ;  but  it  is  to  be  wiflied  that,  inftead  of 
retracing  (a)  it,  as  was  once  done,  it  had 
been  carried  much  further. 

I  am,  however,  far  from  intending  to  re- 
commend this  plan  as  the  bed  a  ftate  can 
purfue,  There  is  another  method  of  gaining 
the  fame  end,  which  is,  on  many  accounts, 
preferable  to  it.  J  mean,  "  by  providing  an, 
"  annual  faving,  to  be  applied  invariably, 
"  together  with  the  intereft  of  all  the  fums 
"  redeemed  by  it,  to  the  purpofe  of  difcharg-* 
tf  ing  the  public  debts :  Or,  in  other  words, 
•"  by  the  eftablilhment  of  a  permanent  SINK- 
"  ING  FUND." 

It  is  well  known,  that  this  plan  has  been 
alfo  adopted  by  our  government;  but,  tho* 
capable  of  producing  the  greatejl  effedls  in 
the  eq/teft  and  furejt  manner,  it  has  never 
been  carried  into  execution.  It  will  abund- 
antly appear  from  what  follows,  that  this 
obfervation  is  juft, 

Suppofe  the  annual  faving  to  be  100,000  A 
This  fum,  applied  now  to  difcharge  an  equal 
debt,  bearing  intereft  at  4  per  cent,  will  tranf- 
fer  to  the  public,  from  its  creditors,  an  an- 

(a)  In  the  year  1720,  the  nation  was  put  to  the  ex- 
pence  of  above  three  millions,  in  order  to  reduce  feveral 
Jong  and  fhort  annuities  then  fubfjfting,  to  redeemable 
ftrfeffiitW, 
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nuity  of  4,000 /.  At  the  end  of  a  year, 
then,  there  would  be  a  faving  of  104,0007. 
which  would  transfer  to  the  public  another 
annuity  of  4,1 60 /.  and  make  the  faving,  at 
the  end  of  two  years,  to  be  io8,i6o/. — 
Thus,  the  original  fund  would  go  on  increaf- 
ing,  at  the  fame  rate  with  money  improved 
3t  4  per  cent,  compound  intereft. — At  the 
end  of  three  years  it  would  be  1 1 2,486  /.  At 
the  end  of  1 8  years,  202,58 1  /.  Of  36  years, 
410,3937.  and  of  95  years  (a),  4,151,1387.— 
At  the  end  of  93  years,  then,  the  nation  might 
be  eafed  of  above  4  millions  per  annum  in 
taxes;  and  above  100  millions  of  its  debts 
would  be  difcharged,  gradually  and  infenlibly, 
at  no  greater  expence  than  100,000  7.  per  an- 
num-,  and,  without  interfering  with  any  of 
the  refources  of  government;  or  making  any 
other  difference,  than  czufingjitnas  to  be  en- 
gaged for  a  courfe  of  time  to  \hz  public,  which 
would  have  been  otherwife  necetfarily  engag- 
ed to  its  creditors,  and  which,  therefore,  mult 
have  been  entirely  ufelefs  to  it. 

It  is  an  obfervation  that  deferves  particular 
attention'  here,  that,  on  this  plan,  it  will  be 
of  lefs  importance  to  a  ftate  what  intereft  it 
is  obliged  to  give  for  money  :  For  the  higher 
the  intereft,  the  fooner  will  fuch  a  fund  pay 
off*  the  principal.  Thus;  a  100  millions 
borrowed  at  8  per  cent,  and  bearing  an  an- 

(a]  See  the  Queftions  annexed  to  the  Tables  in  the 

Appendix. 
Ff: 
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nual  intereft  of  eight  millions,  would  be  paid 
off  by  a  fund,  producing  annually  100,000  /. 
in  56  years;  that  is,  in  39  years  lefs  time, 
than  if  the  fame  money  had  been  borrowed 
at  4  per  cent.  (a). 

Jt  follows  from  hence,  that  reductions  of 
intereft  would,  on  this  plan,  be  no  great  ad- 
vantage to  a  ftate.  They  would,  indeed, 
lighten  its  prefent  burdens ;  but  this  advan- 
tage would  be,  in  fome  rneafure,  balanced 

(a)  What  is  feere  faid,  fuppofes  the  fame  fund  applied 
to  the  difcharge  of  debts  bearing  different  interefts.  If 
different  funds  are  applied,  bearing  to  one  another  the 
fame  proportion  with  the  interefts  of  the  debts  which 
they  are  to  difcharge,  the  benefit  derived  from  borrow- 
ing on  lower  rather  than  higher  interefts,  will  be  reduced 
to  alrnoft  nothing;  for  the  difburfements  of  the  public 
on  account  of  all  equal  loans,  will,  in  this  cafe,  be  very 
nearly  the  fame. 

The  following  example  will  explain  and  demonftrate 
this  : 

Let  a  million  be  borrowed  at  3  per  cent,  and  let  a  fund 
be  charged  with  it,  bringing  \n  fix /hillings  per  cent,  per  ann* 
more  than  the  intereft  ;  or  33,0007.  inftcad  of  3o,ooo/. 
per  ann.  This  fur  plus,  unalienably  applied,  together  with 
all  the  interefts  difengaged  by  it,  will  annihilate  the/r/w- 
cipal  in  8 1  years,  as  may  be  gathered  from  Queftion  V. 
in  the  Appendix.  And  the  difburfements,  on  account  of 
the  loan,  will  be  81  multiplied  by  33,000 /.  that  is,. 
2. 67 3, coo/.  Let  us  fuppofe  again,  a  million  borrowed 
at  6  per  cent,  and  let  a  fund  be  charged  with  it,  pro- 
ducing a  iurplus  of  twelve  /killings  per  cent,  per  ann.  fuch  a 
fund,  befides  paying  the  intereft,  will  difcharge  the  prin- 
cipal in  41  years ;  and  the  difburfements,  on  account  of 
the  loan,  will  be  66, coo/,  multiplied  by  41  ;  that  is, 
2.yo6,ooo/.  or  nearly  the  fame  with  the  difburfements 
on  account  of  an  equal  loan  at  3  per  cent. 

by 
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by  the    addition  which  would  be  made  to  its 
future  burdens,  in  confequence  of  the  longer 
time,  during  which  it  would  be  neceffary  to 
bear  them. — I  mean  this  on  the  fuppofition, 
that  the  favings   produced  by  reductions  of 
intereft,  are  immediately  applied  to  the  re- 
lief of  the  ftate,  by  annihilating  taxes  equi- 
valent to  them.     But  if  that  is  not  the  cafe  ; 
and  if,  likewife,  there  is  either  no  plan  efta- 
bliihed   for    putting   the  public  debts  into  a 
certain  courfe  of  payment,  or  it  is  not  faith- 
fully carried  into  execution ;  in   thefe  cir- 
cumftances,  reductions, of  intereft  may  prove 
hurtful.     For,  firft,  They  would  only   fur- 
nifh  with  more  money  for  fupplying  the  de- 
ficiencies   ariling   from    profufion    and   bad 
management.     And,  fecondly,  As,  in  fuch 
circumftances,  they  would  only  retard,    and 
not  prevent  the  increafe  of  the  burdens  occa- 
iioned  by  the  public  debts,  a  period  would 
come   when   the  affairs  of  the  ftate  would 
get  to  a  crifis ;  and  at  fuch  a  period,  its  dan- 
ger would  be  increafed,  in  proportion  to  the 
reductions  of  intereft  that  had  been  made. 

In  order  to  underftand  this ;  let  us  fuppofc 
that  a  debt,  bearing  an  annual  intereft  of  five 
millions,  is  the  whole  debt,  which  a  ftate 
can  bear  without  being  fo  much  oppreft  as 
to  be  near  finking.  Let  it,  however,  be  fup- 
pofed  to  have  ftill  fome  laft  refources  left, 
which  may  enable  it  to  bear,  for  23  years  to 
come,  this  load,  together  with  every  addi- 
tional 
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tional  load,  which,  during  this  time,  may  be 
neceflary  to  be  thrown  upon  it. — Let  it  fur- 
ther be  fuppofed,  that  at  this  time,  the  ftate, 
urged  by  the  fear  of  an  approaching  bank- 
ruptcy, refolves  upon  entering  into  fome 
effectual  meafures  for  preferving  itfelf.— - 
Certain  it  is,  that  in  fuch  circumftanccs,  no 
meafure  fo  effeftual  can  be  purfued,  as  the 
eftablifliment  of  a  Jinking  fund,  and  fuch  a 
faithful  application  of  it  as  I  have  explained. 
Let  that  then  be  the  meafure  entered  upon  $ 
and  let  the  ftate  be  fuppofed  capable  of  pro- 
viding a  fund,  producing  a  million  annually. 
If  all  the  debts  bear  intereft  at  6  per  cent. 
this  fund  would  pay  off  three-fifths  of  them, 
within  the  time  I  have  mentioned;  or,  in  23 
years ;  and  the  ftate  might  be  faved.  But 
if,  in  confequence  of  reductions,  they  bear 
intereft  at  no  more  than  3  per  cent,  the  fame 
fund  would  not  give  the  fame  relief,  in  lefs 
than  double  that  time ;  and,  therefore,  a  ban- 
kruptcy might  prove  unavoidable. 

I  wiih  I  could  think,  that  there  is  nothing 
in  this  reprefentation,  that  can  be  applied  to 
the  prefent  ftate  of  this  nation.  The  intereft 
of  the  public  debts  has  been  reduced,  at  dif- 
ferent periods,  from  6  to  5,  from  5  to  4, 
and  from  4  to  3  per  cent.;  but  ftill  they 
have  grown  with  rapidity ;  and  we  now  fee 
ourfelves  overloaded,  and  in  no  way  of  gain- 
ing relief.  Had  there  been  no  reductions  of 
intereft,  we  mould,  indeed,  have  been  in  the 
7  fame 
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fame  condition  fooner;  but,  we  might  have' 
been  relieved  alfo  fooner,  and  with  lefs  dif- 
ficulty and  danger* 

In  £hort.  Reductions  of  intereft  are  ad- 
vantageous chiefly  when  made  to  gain  ad- 
ditions to  fuch  a  finking  fund  as  I  have  de- 
fcribed. — -When  made  with  other  views,  they 
are  only  palliatives  which  give  prefent  relief 
by  increaling  future  danger ;  or  expedients 
which  poflpone  a  public  bankruptcy,  by  ren- 
dering it  a  calamity  more  unavoidable  and 
dreadful.  As  managed  therefore,  among 
us,  they  have  been  indeed  the  effects  of  too 
narrow  a  policy,  and  deferve  none  of  the 
encomiums  which  have  been  beftowed  upon 

them. The  preceding  obfervations  prove 

this  fufiiciently;  but  there  is  one  farther 
proof  of  it  which  I  cannot  help  mentioning. 
— Suppofe  200,000 /.  per  ann.  to  have  been 
gained  in  1716,  by  the  reduction  which  was 
then  made  of  the  6  per  cents,  to  $  per  cents  i 
or,  in  other  words,  by  faving  i  per  cent,  per 
ann.  on  a  capital  of  20  millions^  This  lav- 
ing, in  confequence  of  being  applied  un- 
alienably  in  the  manner  I  have  reprefented,- 
to  the  payment  of  the  public  debts,  would, 
in  37  years,  have  difcharged  a  debt  of 
20. 325*000 /.  bearing  5  per  cent,  intereft. 
But  if  applied  every  year  to  current  fervicesv 
in  order  to  avoid  levying  new  money,  the 
benefit  derived  from  it  in  the  fame  period, 
would  be  37  times  200,000  /.  or  7.400,000 /. 

but 
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but  at  the  fame  time,  a  debt  would  have 
been  continued  of  20  millions,  which  muft 
have  been  othervvife  paid.  The  effect,  there- 
fore, in  this  cafe,  of  the  reduction,  would 
be  to  prevent  an  incumbrance  on  the  public 
of  200, ooo/.  per  arm.  by  leaving  upon  it  an 
incumbrance  of  a  million  per  ann.  rendered 
more  difficult  and  unlikely  than  ever  to  be 
removed. 

But  to  return  to  the  fubjedt  I  have  princi- 
pally in  view. 

What  I  have  faid  implies,  that  a  ftate  al- 
ways difcharges  its  debts,  whatever  intereft 
they  bear,  by  paying  the  original  fum  bor- 
rowed. It  may,  perhaps,  be  imagined,  that 
when  a  loan  is  under  par,  it  may  be  difcharg- 
ed  at  ,a  lefs  expence.  But  this  is  by  no  means 
fo  practicable  as  it  may  feem ;  for  it  fhould 
be  confidered,  that  a  public  loan,  now  under 
far,  would  not  long  keep  fo,  after  being  put 
into  a  courfe  of  payment :  And,  for  this  rea- 
fon,  as  a  ftate  can  never  be  obliged,  in  re- 
deeming its  debts,  to  pay  more  than  the  ori- 
ginal fum  borrowed,  fo  neither  ought  it  to 
expect,  in  general,  to  be  able  to  redeem  them 
by  paying  lefs.  I  have  faid,  in  general;  for 
I  am  fenfible,  that  at  the  beginning  of  the 
operations  of  a  fund,  when  its  produce  is 
fmall ;  and  alfo,  in  a  time  of  war,  a  ftate 
might  derive  great  advantages  from  the  low 
price  of  its  debts.  .And  I  am  fenfible  alfo, 

that 


144  Of  Public  Credit* 

that  confiderable  advantages  might  be  def* 
rived  from  lotteries  (a)i  in  paying  the  public 
debts  :  But  lotteries  do  great  mifchief  in  a 
date*  by  foftering  the  deftrudive  fpirit  of 
gaming.  It  is  wretched  policy  to  make 
them  familiar*  by  recurring  to  them  in  the 
ordinary  courfe  of  government;  There  are 
great  occafions  on  which  they  may  be  ne- 
ceffary,  and  for  fuch  occafions  they  {hould 
be  referved. 

The  advantages  of  putting  the  public 
debts  into  fuch  a  courfe  of  payment  as  I 
have  defcribed,  are  fcarcely  to  be  imagin- 
ed* It  would  give  a  vigour  to  public  cre- 
dit, which  would  enable  a  flate  always  to 
borrow  money  eafily,  and  on  the  belt  terms* 
And  the  encouragement  to  lenders  might 
be  always  improved,  without  any  inconve- 
nience, by  making  every  loan  irredeemable* 
during  the  firft  20  or  30  yeafs^  for,  there 
could  feldom  be  any  occafion,  for  beginning 
to  difcharge  any  one  loan  fooner. 

It  might  be  eafily  {hewn,  that  the  faithful 
application,  from  the  beginning  of  the  year 
1700,  of  only  200,000  /*  annually,  would 
long  before  this  time,  notwithflanding  the 

(a)  Thus)  8005000/.  of  the  3  per  cents,  at  87;  or 
I,QOO,ooo,  at  70,  might  be  redeemed  with  half  a  million 
of  money,  confiding  of  50,000  lottery  tickets  at  loL 
each)  real  value;  but  capable  of  being  fold  at  14 /.  as 
was  done  in  fome  of  the  lad  lotteries, 

reduc- 
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reductions    of    intereft,    have   caufed    above 
alf    the  J  public    funds     to    revert    to    the 
ublic,  and  paid   off  above    80    millions  of 
ts  debts.       The    nation    might,     therefore, 
fome  years  ago>  have  been  eaied  of  the  great- 
"part  of  the   taxes   with   which  it  is  load- 
ed.    The  moft   important  relief  might  have 
been  given   to   its    trade  and  manufactures ; 
and  it  might  now  have  been   in  much  better 
circUmftahces,  than  at  the  beginning  of  the 
laft  war ;  its   credit   firm  ;  refpected    by  fo- 
'  reign  nations;  dreaded   by  its  enemies;   and 
'  ready  to  punidi  any  infult  that  could  be  of- 
'  fered  to  it.  The  near  view,  likewife^  of  fuch 
a  period,   during  the  courfe  of  the  laft  war, 
Would  have  given  higher  fpirits   to  the  na- 
tion, and  encouraged   it  to  bear  the  expence 
Occafioned   by  the  war  with  .more  chearful* 
'nefs,  and  to  continue  it  with  vigour  for  two 
or  three  years   longer;   the   confequence  of 
which  would,  probably,  have  been,  gaining 
3  full  indemnification  from  our. enemies,  arid 
'  weakening  them  to  fuch  a  degree,  as  would 
have  given  us  effectual  fecurity  againft  them 
"for  many  years  to  corrie.-— "A  new  account 
might  alfo  now  have  been  begun  3  and  an- 
other fund,  not  much  more  coniiderable,  ap- 
plied in  the  fame  way,  would,  in  60  or  70  years 
more,  have  paid,   not   only   all   that   would 
have   been  now  unpaid,  but  alfo,  probably, 
a  great  proportion  of  fuch  further  debts  as 
L  muft 
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muft  be  contracted  within  this  time  (a).  And 
thus,  without  any  expence  that  could  be  fen- 
iibly  felt,  its  debts,  as  foon  as  they  began  to 
grow  heavy,  might  have  been  conftantly  re- 
duced to  a  half,  or  a  third-,  and  not  only  all 
danger,  but  all  conliderable  inconvenience  from 
them  prevented. 

All  I  have  now  faid,  fuppofes  a  Jingle  fund 
with  a  general  appropriation  to  the  payment 
of  the  public  debts.  The  fame  ends  might 
be  anfwered  by  particular  funds,  with  fmall 
furplufles,  appropriated  to  particular  debts. 
In  the  wars  of  King  William  and  Q^Anne9 
6  per  cent,  intereft  was  given  for  all  loans. 
It  would  have  been  eafy  to  have  annexed  to 
each  loan  a  fund  producing  a  fur  plus  of  i  /. 
per  cent,  after  paying  the  intereft  -,  and  fuch  a 
furplus  would  have  been  fufficient  to  annihi- 
late the  principal  of  every  loan  in  33  years. 
Had  this  plan  been  followed,  the  difengage- 
tnent  of  the  public  funds,  and  the  relief  at- 
tending it,  would  have  begun  50  years  ago; 
and  the  debts  contracted,  during  the  reigns 
of  King  William  and  Queen  Anne,  would  have 
been  all  cancelled  near  20  years  ago,  without 

(a)  One  of  the  propereft  obje&s  of  taxation  in  a  ftatc 
is  celibacy.  I  doubt  not,  but  that  by  a  fund  fupplied  only 
from  hence,  the  end  I  have  in  view  might  have  been 
cafily  accdmplifhed  ;  and,  coniequently,  the  very  means 
of  paying  off  the  debts  of  the  nation,  rendered  at  the 
fame  time  the  means  of  increaftng  its  chief  ftrength,  by 
promoting  population  in  it. 


> 
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any  of  that  trouble^  tumult,  and  diftrefs,  which 
have  been  occaiioned  by  reductions  of  intereft, 
and  by  the  various  fchemes  which  have  been 
tried  for  lefiening  the  debts  (a).— -A  fund, 
yielding  i  /.  per  cent,  furplus,  annexed  to  a 
loan  at  5  per  cent,  would  difcharge  the  prin- 
cipal in  37  years  (b).  At  4  per  cent,  in  41 
ears.  At  3  per  cent,  in  47  years. 


Thefe  obfervations  relate  only  to  what 
might  have  been  the  ftate  of  the  nation  with 
refpedt  to  its  debts,  had  a  right  plan  been 
purfued  from  the  firft.  But  it  will  be  afked> 
What  can  be  done  with  them  as  they  are  ? — • 
I  wifli  I  was  able  to  give  a  more  fatisfa&ory 
anfwer  to  this  enquiry.  Every  one  muft  fee 
bur  profpecT:  to  be  difcouraging,  and  our  ftate 
hazardous.  Some  have  thought,  that  a  good 
method  might  be  found  out  of  difcharging 

(a)  The  fums  to  be  laid  out  would*  in  this  cafe,  be  fo 
JTmall  at  firft,  that  it  would  be  proper  to  employ  them  in. 
purchafirig  part  of  the  loan  to  be  annihilated  at  the  prices 
In  the  public  market ;  and  this,  as  far  as  it  can  be  car- 
ried, is  the  moft  eafy  and  quiet  and  filent  Way  poflible 
of  extinguifhing  the  public  debts. 

(£)  I  have  all  along  fuppofed  the  produce  of  the  pub- 
lic funds  to  come  in  yearly.  The  truth  is,  that  it  comes 
in  hblf- yearly ;  but  this  gives  no  advantage  in  the  pay- 
ment of  the  public  debts  worth  taking  into  account.  I  /. 
per  annutn^  together  with  its  growing  intereft,  at4/»*r 
'cent,  taken  yearly  oiit  of  i  Oo  /.  will  reduce  it  to  nothing 
in  41  years  ;  if  taken  half-yearly,  it  will  annihilate  the 
fame  capital  only  four  months  and  12  days  fooner.  See 
the  Queftions  annexed  to  the  Tables  in  the  dfftndix. 

L  2  the 
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the  national  debt,  by  life  annuities.  The  fol- 
lowing obfervations  will  (hew  how  vain  an 
'imagination  this  is. 

Let  us  fuppofe,  that  33>333»ooc/.  is  to 
be  paid  off,  by  offering  to  the  public  cre- 
ditors life-annuities,  in  lieu  of  their  3  per 
cents.  A  life  at  60,  fuppofing  intereft  at  3^ 
per  cent.,  -  and  the  probabilities  of  life  as  in 
the  Ere/law,  Norwich,  and  Northampton  Ta- 
bles of  Obfervation,  is  worth  9  years  pur- 
chafe.  A 'life  at  30  is  worth  15^  years  pur- 
rhafe.  Certainly,  therefore,  no  fcheme  of 
this  kind  would  be  fufficiently  inviting,  which 
did  not  offer  8  per  cent,  at  an  average,  to  all 
fubfcribers.  Let  us,  however,  fuppofe,  that 
no  more  than  74  is  given  ;  and  that  there  are 
33333  fubfcribers,  at  iooo/.  flock  each,  for 
which  a  life-annuity  is  to  be  granted  of  75  /. 
or,  for  the  whole  ftock  fubfcribed,  two  mil- 
lions and  a  half.  A  million  and  a  half  ex- 
traordinary, therefore,  muft  be  provided 
every  year,  towards  paying  thefe  annuities. 
.  Let  us  farther  fuppofe  that  the  fubfcri- 
bers are  perfons  between  the  ages  of  30  and 
60;  and  that  the  numbers  of  them,  at  all 
the  intermediate  ages,  are  in  the  lame  pro- 
portions to  one  another,  with  the  proportions 
of  the  living  at  thefe  ages,  as  they  exiil  in 
the  world.,  or,  as  they  are  given  in  ''Tables  of 
Obfervation.  Let  us  again  fuppofe,  that  as 
thcic  annuitants  die  ofr,  they  are  immediately 
replaced  by  others,  who  are  continually  oN 

ferini 
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fering  themfelves   at  the  fame  ages,  and  in 
the  fame  proportional  numbers  at.  thefe  ages, 

'ith  thofe  of  the  original  fubfcribers  at  the 
:irne    they    fubfcribed ;    in    confequence    of 

rhich,  the  whole  number  of  annuitants  will 
>e  kept  always  the  fame.  In  thefe  circum- 
ftances,  it  will  be  30  years,  at  leaft,  before  a 
number  will  die  off  (a),  equal  to  the  whole 
number;  that  is,  before  33  millions  of  debts 
will  be  annihilated.  But  had  the  extraordinary 
million  and  half  provided  for  paying  thefe 
annuities,  been  employed  during  this  time,  in 
paying  off  fo  much  of  the  debt  at  far  every 
year,  extinguiming  at  the  fame  time  every  year 
an  equivalent  tax,  45  millions  would  have 
been  paid.  But  had  the  favings,  alfo,  in- 
ftead  of  being  funk  as  they  arofe,  been  em- 
ployed in  the  fame  manner,  71  millions 
would  have  been  paid. 

The  nation,  therefore,  mufr,  without  doubt, 
lofe  greatly  by  all  fchemes  of  this  kind  ; 
and  yet  they  have  been  often  much  talked 
of;  and,  indeed,  I  mall  not  wonder,  mould 
I.  hereafter  fee  an  attempt  made  to  pay  off 
the  national  debt  in  this  way. 

I  muft  beg  leave  to  detain  the  reader  here 
fome  time  longer.  A  more  particular  ex- 
planation of  this  fubject,  will  lead  to  fome 
obfervations  on  the  beft  methods  of  railing 

(a)  A  demonftration  of  this  will  be  given  in  the  Ap- 
pendix, note  (K). 

L  3  money 
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money  which,  I  think,  deferve  to  be 
fully  considered. 

When  any  forn  is  faid  to  be  the  value,  of  3, 
life-annuity,  the  meaning  is,  that,  in  confe- 
quence  of  being  improved  at  intereft,  and 
allowing  for  the  chances  of  mortality,  it  will 
bear  the  whole  expence  of  the  annuity.  If, 
therefore,  inftead  of  being  laid  up  for  im- 
provement, it  is  either  immediately  applied 
to  particular  ufes,  or  has  been  long  fince  fpent; 
there  will  be  a  lofs,  equal  to  the  funi  which! 
would  have  been  added  to  the  purchafe-mo- 
ney,  had  it  been  improved.— This  is  the  rea- 
fon  of  the  lofs  which,  I  have  (hewn,  the  pub- 
lic would  fuffer  by  offering  life- annuities,  in 
]ieu  oSJtock,  in  order  to  extinguiih  its  debts. 
And  for  the  fame  reafon,  it  muft  always  lofe 
considerably  by  raifmg  money  on  life- annui- 
ties. 

Suppofe  a  rnilHon  raifed  by  annuities  on  a 
fet  of  lives,  all  at  30  years  of  age.  PerJbns 
at  this  age  have,  (according  to  Tables  III, 
JV,  and  V,)  an  expectation  of  28  years.  That 
is  y  the  duration  of  their  lives,  taking  them 
one  with  another,  will  be  28  years ;  (fee  the 
beginning  of  the  firft  Effay)  and  they  will  be 
entitled,  fuppofing  intereft  at  4  per  cent,  to 
y/.  per  annum,  for  every  ioo/.  advanced.  For 
a  million  then,  the  public  would  make  2  8  pay- 
ments of  70,000 /.—Let  us  fuppofe  next,  that 
a  fund  producing  this  fum  annually,  inftead 

of 
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of  being  engaged  to  pay  thefe  life- annuities, 
is  engaged  for  28  years,  to  pay  the  principal 
and  intereft  of  a  million,  borrowed  on  redeem- 
able  perpetuities,  ztq.percent.  There  will,  atthe 
end  of  the  firft  year,  be  afurplus  of  30,0007.— 
In  confequence  of  applying  this  to  the  ex- 
tindlion  of  the  principal,  it  will  be  reduced  to 
970,000  /.  on  which,  at  the  end  of  the  fe- 
cond  year,  the  intereft  due  will  be  38,8007. 
There  will,  therefore,  be  a  faving  of  1200  7. 
ftead  of  employing  this  faving  in  further 
linking  the  principal,  which  would  caufe  the 
fund  to  accumulate  in  the  fame  manner  with 
money  at  compound  intereft,  let  it  be  taken 
and  employed  in  any  other  way  :  And  let  the 
fame  be  done  with  all  the  fubfequent  favings, 
referving  only  30,0007.  annually,  for  the  pur- 
pofe  of  finking  theprincipal.  At  the  end  of  the 
fecond  year,  the  principal  will  be  940,000  7.; 
and  the  faving  of  intereft  upon  it,  at  the  end  of 
the  third  year,  24007.  At  the  end  of  the  28th 
year,  theprincipal  will  be  reduced  to  i6o,ooo7. 
The  faving  of  intereft  that  year  will  be,  1200  7. 
multiplied  by  27,  or  32,400;  and  the  fum  of 
all  the  favings  will  be  453,600  7. — Deduct  from 
hence  i6o?ooo7.  remaining  then  undifcharg- 
ed  of  the  principal ;  and  293,6007.  will  be 
the  lofs  the  public  would  fuftain,  in  the  cir- 
cumftances  I  have  fuppofed,  by  railing  mo- 
ney on  life-annuities.  But  if  we  fuppofe 
the  favings,  as  they  arife,  as  well  as  the  con- 
ftant  fum  of  20,000  7.  to  be  applied  to  the 
L  4  dif- 
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difcharge  of  the  principal,  inftead   of  being 
fpent  on,  current  fervices ;   the  whole  million 
will  be  annihilated  in  2  i  yegrs  and  a  half  5  and 
the  lofs   to  the  public  by  life-annuities,   will 
be    64-  years    purchafe   of  the   annuities;  or 
45^,oqo/.- — By  fimilar  deductions  it  may  be 
eaiily  found,  that  the  lofs,  in  younger  lives,  is 
greater  ;  in  older  lives  lefs ;  but  never  incon- 
liderable,   except  in  the '-qldeji  lives.' 
•  It  appears,  therefore,  that,  in  confequence' 
of  fuch  a  way  of  railing  money,   the'  public 
rrmft  always  pay  much  more  in  intereft  than" 
there  is  any  occafion  for  ;   and  -iKajle  a  turn 
nearly  equal  to  half  the  principal  borrowed  (V), 
This,  however,  tho'  io  vvaileful,  is  a  more 

frugal 

(#)  It  is  obvious,  that  the  obfsrvalions  here  rratlr, 
may  be  applied  to  the  common  methods  of  railing  money 
on  life-annuities,  for  building  churches,  paving  {Irecf.j- 
inaking  navigations,  &e.  5cc.  And,  in,  general,  to  all  caffs 
where  ihe  money  received,  is  not  laid  up  to  be  improved. 
—For,  to  view  this  fuhject  in  another  light,  let  iu>  f\jp-: 
pole  io,OOC/.  borrowed  far  any  public  woik,  on  perpe- 
tuities, at  4  per  cent.  And,  if  that  will  afford  more  en- 
couragement, let  thenr.be  made  irredeemable,  for  any 
number  of  years  lefs  than  fevejitc-en.  'Let  us  further  fup- 
pofe,  fuch  rates,  o.r'tolls,  eibiblifried  for  the  payment  of 
the  interert  and  principal,  as  Oiall  produce  double  the.  in - 
terert  of  the  fum  borrowed  ;  or  8oc/.../><?r  annum-)  inftead 
of  4^0  /.  'per  annum.  Let  ttifcjfuxptttSi  as  it  comes  in  half* 
ytarly,  be  laid  up  to  accumulate -in  the  public  funds.  Jlu 
17  years  anii  a  half,  leckoning  inierelt  at  4  per  cent,  a  ca- 
pital'will  be  raifedj  equal  to  the  whole  fum  .borrowed  ; 
and,  therefore,  at  the  end  of  that  time,  the  whole  debt 
>ruiy  be  diicharged,  and  the  whole  tranfaclion  nnifhed. — • 
But  if  the  fame  fum  had  been  borrowed  on  annuities,,  for 
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frugal  way  of  procuring  money  than  by  bor- 
rowing on  perpetuities ',  without  putting  them 
into  a  courfe  of  redemption  ;  for  in  this  cafe, 
(if  a  fpunge  is  not  applied)  the  lofs  mud  be 
irifnite. 

"I  muft  add,  that  thefe  obfervations  are  par- 
ticularly applicable  to  all  the  ways  of  railing 
money  by  the  fale  of  reverfioris. — The  pub- 
lic^ for  inftance,  might  "procure  a  million,  by 
offering  for  it  a  fund,  that  will  be  diiengag- 
ed  at  the  end  of  1 8  years ;  and  then  produce 
80,000  /.  per  annum  for  ever.  This,  fuppo- 
fing  intereft  at  4 per  cent..,  would  be  the  very 
fame  with  offering  tivo  millions,  18  years 
hence,  for  one  million  now:  And  a  private 
man,  or  an  office  for  the  fale  of  reversions, 
might  gain  by  fuch  a  tranfadtion  ;  becaufe, 
the  money  advanced,  in  confequence  of  being 
improved,  might,  in  1 8  years,  be  more  than 

the  lives  of  a  fet  of  perfons  50  years  of  age,  at  8  per  cent. 
which  is  I  /.  per  cent,  lefs  than  the  true  value  of  fuch  an- 
nuities :  tjad  this,  I  fay,  been  done,  half  the  annui- 
tants would  have  been  alive  at  the  end  of  the  term  I  have 
mentioned  ;  (fee  Tables  III,  IV,  and  V,)  and  the  whole 
tranfa&icn,  together  with  the  expences  and  trouble  at- 
tending the  management  of  it,  could  not  have  been  finally 
dp.  fed  'till  the  extinction  of  all  the  lives ;  that  is,  not  in 
lefs  time,  moft  probably,  than  35,  or,  perhaps,  40  years. 
-r-It  is  a  neceflary  obfervation  here,  that,  if  public  credit 
maintains  its  ground,  much  will  not  depend,  in  the  plan 
fiow  propofed,  on  the  rife  and  fall  of  STOCKS.  If  a  war 
::.nks  them,  the  money  laid  out,  while  the  war  lafts,  will 
•jc cumulate  fafter.  If  a. peace  raifes  them,  the  money 
pat  had  {ieen  previouily  laid  out  will  be  proportionably 
mereafed, 

doubled. 
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doubled.  But,  as  the  public  always  borrows 
for  immediate  fervices,  and  never  lays  up 
money,  it  would  neceffarily  lofe  a  fum  equal 
to  the  whole  fum  borrowed :  And  the  fame 
money  might  have  been  borrowed  on  a  fund, 
producing  50,0007.  per  annum -y  which  would 
not  only  pay  the  intereft,  but  difcharge  the 
whole  principal  in  41  years  (a). 

By  railing  money  on  life-annuities,  the 
•prefent  members  of  a  ilate  take  a  heavier  load 
on  themfelves,  in  order  to  exempt  pofterity  i 
and  there  would  be  a  laudable  generofity  in 
this,  \vere  it  not  for  ihefolfy  of  it ;  the  fame 
exemption  being  equally  practicable  at  half 
the  expence. — On  the  other  hand.  By  bor- 
rowing on  reverjionary  grants,  the  prefent 
members  of  a  ftate  exempt  themfelves  entire- 
ly, by  throwing  the  load  doubled  on  pofterity; 
and  there  is  a  cruelty  and  injuftice  in  this 
that  nothing  can  excufe. 

It  is  well  known,  that  both  thefe  methods 
of  raifing  money  ha/e  been  pradtifed  among 
ys.  This,  however,  is,  by  no  means,  the 
worft  that  has  been  done.  It  has  been  common, 
to  borrow  money  to  pay  the  intereft  of  mo- 
ney borrowed,  and  thus  to  give  compound  in- 
tereft for  money ;  and  our  parliaments  have^ 

(a)  The  fmallnefs  of  the  Aims,  which  I  have  here  and 
eliewhere  fometimes  fuppofed  to  be  employed  in  dif- 
charging  the  public  debts,  can  create  no  difficulties,  be- 
caufe  there  is  no  fum  which  may  not  be  applied  to  this 
yfe  by  purchafing  flock. 

fome-f 
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,  exprefsly  provided,  that  this  flialj. 
be  done  for  a  fucceffion  of  years. 
But  to  return. 

The  enquiry  which  has  occasioned  thi§ 
digreffion,  muft  be  highly  interesting  to  every 
perfon  who  wifhes  well  to  his  country.- — AH 
fchemes  for  difcharging  the  public  debts,  by 
life-annuities,  have  been  fhewn  to  be  abfurct 
and  extravagant.— In  general  \  it  may  be  ob- 
ferved,  that  it  is  far  from  probable,  that  any 
money  which  the  nation  can  fpare,  if  apT 
plied  fo  as  to  bear  only  fimple  intereft,  can 
be  capable  of  reducing  its  debts  within  due 
bounds  ;  or  of  doing  us,  in  our  prefent  cir- 
cumftances,  any  eflential  fervice.  A  fund, 
producing  a  furplus  of  even  two  millions  an- 
nually, \vould,  when  thus  applied^  pay  no 
more  than  40  millions  'in  20  years;  and,  in 
fhat  time,  a  war  might  probably  come,  which 
would  interrupt  the  application  of  it ;  and 
increafe  our  debts  much  more  than  fuch  a 
fund  had  lefTened  them. 

Certain  it  is,  therefore,  that  if  our  affairs 
are  to  be  retrieved,  it  muft  be  by  a  fund  in- 
creafing  itfelf  in  the  manner  I  have  explain- 
ed. The  fmalleft  fund  of  this  kind  is,  in- 
deed, omnipotent,  if  it  is  allowed  time  to  ope- 
rate. But  we  are,  I  fear,  got  fo  near  to  the 
limits  of  the  reiburces  of  the  nation,  that  it 
cannot  be  allowed  much  time :  And,  in  or- 
der to  make  amends  for  this,  it  is  neceflary 

that 
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that  it  mould  be  large. — Let  us  then  fuppofe, 
that  the  nation  is  Hill  ftrong  enough  to  ena- 
ble it  to  provide"  a  fund,  that  {hall  yield  a 
million  and  half  annually,  for  20  years  to  come : 
And  alfo,  that,  together  with  all  its  prefent 
burdens,  it  is  capable  of  bearing  every  addi- 
tional burden  that  20  years  more  can  bring 
upon  it.  li'this  is  not  true,  we  have,  I  think, 
nothing  to  do  but  to  wait  the  iffue,  and 
tremble. 

A  fund,  producing  annually  a  million  and 
a  half,  would  increafe  to  three  millions  per 
ann.  in  20  years  (a).  At  the  end  of  this  term, 
the  nation  might  be  eafed  of  the  mod  op- 
preiTive  taxes,  to  the  amount  of  a  million  and 
a  half;  and  the  confequence  would  prove, 
that,  if  there  {hould  have  been  a  war,  either 
the  whole,  or  much  the  greateft  part  of  the 
addition  occafioned  by  it  to  the  public  bur- 
dens, would  be  taken  off,  and  the  nation 
reinftated  nearly  in  its  prefent  circumflances. 
But,  if  there  fhould  have  been  no  war,  the 
national  debt,  and  the  taxes  charged  with  it, 
would  be  reduced  a  third  below  the  fums  at 
which  they  now  ftand  $  and  the  nation  would 
be  fo  much  relieved  as  to  be  prepared  for  a 
war. — The  remaining  million  and  half  would, 

(a)  It  fhou'Iii  be  remembered,  that  in  the  year  1781, 
j  I  per  cent,  on  the  confolidated  4  per  cents,  will  be  anni- 
hilated, and  that  I  fuppofe  the  favings  derived  from  hence 
to  be  taken  at  that  time  as  a  part  of  the  fund. — Methods 
rni^ht  be  eafily  contrived  for  getting  this  faving  imme- 
diately, which  would  be  ionic  advantage. 
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in  23  years,  increafe  again  to  three  millions 
per  annum-,  and  then,  ib  much  more  of  the 
public  taxes  would  be  fet  free;  50  millions 
more,  or  93  millions  in  all,  of  the  public 
debts  would  be  difcharged,  and  the  difficul- 
ties of  the  nation  would  be,  in  a  great  mea- 
iure,  conquered. — During  this  whole  courfe 
of  time,  there  may  poffibly  be  but  one  war; 
and  mould  that  happen,  the  appropriation  at 
the  end  of  it,  of  about  400,000  /.  per  annum* 
might  be  enough  to  anfwer  all  purpofes. 

In  thefe  obfervations,  I  fuppofe  the  3  per 
cents,  to  be  paid  off  at  par ;  and  no  advantage 
taken  at  any  time  of  their  low  price.  By 
taking  this  advantage,  and  with  the  help  of 
a  little  management,  a  fund,  producing  an- 
nually a  million  and  half,  might  be  made  to 
increafe  to  another  million  and  half,  in  lefs 
time  than  I  have  affigned.  Should  there  be 
a  war  in  a  few  years,  the  3  per  cents,  would 
probably  fall  below  75  ;  and  then  the  pro- 
prietors of  them  muft  be  glad  to  part  with 
them  at  this  price  ;  the  confequence  of  which, 
fuppoling  the  war  to  laft  eight  years,  would 
be,-  that  the  fund  would  double  itfelf,  and 
the  nation  be  relieved  in  the  manner  I  have 
mentioned,  in  18,  inftead  of  20  years. — 
The  ad-vantage  will  be  the  fame,  fuppofing 
the  government  at  fuch  a  time  to  go  on  in 
paying  off  the  3  per  cents  at  par.  For  the  effect 
of  this  would  be,  that  money  might  be  bor- 
rowed for  the  public  fervice  on  proportion- 
i  ably 
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ably  better  terms.  Suppofe,  for  inflance, 
that  four  millions  muft  be  borrowed  for  the 
fervice  of  the  year ;  and  let  the  produce  of 
the  fund  be  then  increafed  to  two  millions  £ 
and  the  interefl  of  money  in  fazjiocks,  above 
4  per  cent.  In  thefe  circumflances,  it  would 
be  the  interefl  of  the  lenders  of  money,  to 
take  34  per  cent,  for  the  iums  they  advanced.^ 
in  confideration  of  having  their  3  per  cents. 
paid  off  at  par,  to  the  amount  of  half  thefe 
iums. — *War,  therefore,  would  accelerate  the 
redemption  of  the  public  debts  j  and  it  would 
do  this  the  more,  the  longer  it  lafled,  and 
the  higher  it  raifed  the  interefl  of  money. 
Or  if,  in  confequence  of  paying  always  at 
par*  this  could  not  happen  $  an  equivalent 
effect  would  be  produced  in  the  way  jufl 
mentioned.  The  flocks  would  be  always 
kept  up  by  the  operations  of  the  fundj  and; 
in  proportion  to  the  fums  yielded  by  it>  the 
public  would  be  able  to  borrow  money  more 
advantageouily,  and  lefs  would  be  added  td 
its  burdens. — This  feems  to  me  an  obferva- 
tion  of  particular  confequence.  It  demon- 
flrates,  that  the  invariable  application,  in 
'war  as  well  as  peace,  of  the  produce  of  the 
fund  I  am  fuppofing,  to  the  payment  of 
the  national  debts>  rather  than  to  any  cur- 
rent fervices,  would,  independently  of  its  ef- 
fect in  (a)  redeeming  thefe  debts,  be  attend- 
ed 

(a)  So  true  is  this,  that  a  war,  were  we  now  engaged 
in  it,  would  only  render  the  prefent  time  fo  much  the 

more 
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cd  with  great  advantages  to  the  public.  But 
this  is  a  fubject  on  which  I  fhall  have  occa- 
fion  to  fay  more  prefently.  The 

more  proper  for  entering  into  meafures  for  paying  the 
public  debts.  And  the  following  obfervations  will  put 
this  out  of  doubt. 

As  it  is  now  become  the  practice  to  have  recourfe  to 
lotteries  in  peace,  we  may  be  fure,  that  no  year  will  pafs 
without  them  in  war.  I  would,  therefore,  propofe,  that, 
inftead  of  making  ufe  of  them  in  raifmg  the  annual  fup- 
plies  in  war,  they  (hould  be  then  applied  as  an  aid  in  dif- 
charging  the  public  debts. — Suppofe  the  war  to  laft  10 
years,  and  the  3  per  cents,  at  70. — Suppofe  alfo,  each  lot- 
tery to  confift  of  750,000 /.  in  tickets,  which,  when  dif- 
pofed  of  to  fubfcrrbers,  will  bring  in  1,050,000  /.  On 
thefe  fuppofitions,  the  whole  lofs  to  the  public,  from  ap- 
plying the  lotteries  to  the  payment  of  the  public  debts, 
rather  than  to  the  current  fupplies,  will  be  1,050,000  /. 
annually,  or  jo  millions  and  ~  in  all. — The  gain  will  be 
as  follows :  750,0007.  of  the  produce  of  the  fmking  fund, 
formed  into  tickets,  will  be  the  fame  with  1,050,0007.  ; 
and  this  fum  will  pay  off  a  million  and  a  half  of  the  3/w 
ants,  every  year,  or  15  millions  in  all;  and  the  growing 
favings  arifing  from  thefe  payments,  will,  at  the  end  of 
10  years,  have  paid,  at  leaft,  two  millions  more.  The 
nation,  therefore,  having  paid  off  17  millions  of  its  debts, 
and  added  to  them  only  10  millions  and  ~,  will  gain  fix 
millions  and  i.  But  this  will  be  the  fmalleft  part  of  its 
gains.  All  the  produce  of  t\iQ  finking  fund,  over  and  above 
750,000  /.  might  be  charged  with  the  payment  of  the  in- 
tereft  of  fuch  new  debts  as  would  be  neceflary  to  be  con- 
traded  during  the  war;  and,  at  the  end  of  it,  the  nation, 
with  the  help  of  200,000  7.  to  be  difengaged  in  1781,  by 
the  reduction  of  the  4  per  cents,  would  find  itfelf  pofleffed 
Q^ 2. fund,  producing  1,450,0007.  annually;  which,  faith- 
fully employed,  might  probably  be  fufficient  to  extricate 
it  from  all  its  difficulties. — Befidcs  this  ;  fuch  a  fcheme 
would  not  only  prefer-ve,  but  raife  and  eftattijh  the  credit 
of  the  public  :  And  he  only  can  be  duly  fenfibie  of  the 
importance  of  this,  who  will  confider,  what  danger  there 

would 


i6b  Of  Public  Credit, 

T\\z  Jinking  fund,  in  its  prefent  ftate,  arid., 
after  fupplying  the  deficiencies  of  the  peace 
eftablifhment,  yields,  I  fuppofe,  a  confidera- 
ble  part  of  the  million  and  a  half  I  have  men- 
tioned. An  annual  lottery  might  eafily  raife 
200,000 /.  more.  But  this  is  a  meafure  which 
rl  cannot  wifh  to  fee  carried  into  execution, 
unlefs  abfolutely  neceflary.  Were  the  ma- 
nagers of  our  affairs  fufiiciently  in  earn  eft  in 
this  bufmefs,  1  cannot  doubt  but  that  fuch 
favings  might  be  made  in  the  collection  and 
expenditure  of  the  national  revenue,  as  would 
caufe  the  finking  fund  to  yield,  for  1 8  or  20 
years  to  come,  the  'whole  of  this  fum,  with- 
out impoling  any  new  burdens  on  the  pub- 
lic. But,  were  there,  indeed,  no  way  of 
providing  any  part  of  it,  but  by  creating  new 
funds,  or  impofmg  new  taxes;  it  ought  to  be 
done,  becaufe  it  mufi  be  done,  or  the  nation 
fink. 

The  evils  and  dangers,  attending  an  exor- 
bitant public  debt  in  this  country,  are  fo  great, 
that  they  cannot  be  exaggerated. — Without 
repeating,  what  has  been  Ib  often  faid,  of  its 
increafing  the  dependence  on  the  crown, 

would  be  in  another  war,  fhoula  it  continue  long,  of  ei- 
ther overwhelming  public  credit ;  or  of  being  terrified,  by 
the  appreheniion  of  fuch  a  calamity,  into  an  ignominious 
and  fatal  peace.  The  eftabliftiment,  therefore,  of  fome 
fuch  plan  as  that  now  propofed,  would,  at  the  beginning 
of  a  war,  be  the  moft  important  of  all  works. 

render- 
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rendering  us  tributary  to  foreigners  j  and 
railing  the  price  of  provifions  and  labour  \ 
and,  confequently,  checking  population,  and 
loading  our  trade  and  manufactures  ;  I  will 
only  take  notice  of  the  following  evils  which 
attend  it. 

Firft.  The  execrable  practices  of  the 
alley.  Thefe  cannot  be  mentioned  in  lan- 
guage too  ftrong.  They  are  growing  every 
day ;  and  the  national  debt$  by  giving  occa- 
iion  to  them,  is  likely  foon  (with  the  aid  of 
annual  lotteries)  to  ruin  all  honeft  induftry 
among  us,  and  to  turn  us  into  a  nation  of 
gamblers. 

Secondly.  It  muft  check  the  exertions 
of  the  fpirit  of  liberty  in  the  kingdom.  The 
tendency  of  every  government  is  to  defpo- 
tifm;  and  in  this  it  muft  end,  if  the  people 
are  not  conftantly  jealous  and  watchful.  Op- 
pofition,  therefore^  and  refiftance;  are  often 
heceflary.  But  they  may  throw  things  into 
confufion,  and  occafion  the  ruin  of  the  public 
funds.  The  apprehenfion  of  this  muft  in- 
fluence all  who  have  their  intereft  connected 
with  the  prefervation  of  the  funds,  and  in- 
cline them  always  to  acquiefcence  and  fer- 
vility. 

But  further;  It  fexpofes  iis  to  particular 
danger  from  foreign  as  well  as  domejlic  ene- 
mies, by  making  us  fearful  of  war,  and  in- 
feapable  of  engaging  in  it,  however  riecerTary, 
M  with- 
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without  the  hazard  of  bringing  on  terrible 
convulfions,  by  overwhelming  public  credit. 

All  thefe  are  evils  which  muft  increafe 
with  every  increafe  of  the  national  debt ;  and 
there  is  a  point  at  which,  when  they  arrive, 
the  confequences  muft  be  fatal  (a). — I  am 
now  writing  under  a  conviction,  that  I  am 
doing  the  little  in  my  power  to  preferve  my 
country  from  this  danger.  I  have  (hewn,  that 
an  annual  fupply  of  a  million  and  a  half  for  18, 
or  at  mod  20  years,  might  probably  be  made 
the  means  of  reftoring  and  laving  us.  This, 
therefore,  is  our  remedy  ;  and  it  ought  to 
be  applied  immediately,  leaft  it  mould  not  bo 
applied  time  enough. 

But  to  proceed  to  fome  further  obferva- 


tions, 


What  has  been  faid,  has  all  along  fup- 
pofed  a/zoWand  inviolable  application  of  the 
fund  I  have  defcribed,  and  of  all  its  earnings, 
to  the  purpofe  of  finking  the  national  debt. 
The  whole  effedt  of  it  depends  on  its  being 
allowed  to  operate,  WITHOUT  INTERRUP- 
TION, a  proper  time.  But  it  may  be  afked, 
how  this  can  be  fecured  ?  Or,  by  what  me- 
thod an  objeft,  that  muft  be  continually 
growing  more  and  more  tempting,  can  be 

(a)  "  Either  the  nation  (Mr.  Hume  fays,  Eflays 
Vol.  II.  p.  145,)  muft  deftroy  public  credit  3  or. public 
*<  credit  will  deftroy  the  nation." 

de- 
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defended  againft  invafion  and  rapine  ? — I 
might  here  mention  the  fupeririteridency  and 
care  of  the  repreferitatives  of  the  kingdom, 
the  faithful  guardians  of  the  ftate,  to  whorri 
miniflers  are  refponfible  for  the  life  they 
make  of  the  public  money.  But  experience 
has  fliewn*  that  we  cannot  rely  on  this  fe- 
curity;— -The  difficulty,  therefore;  now  men- 
tioned, is  the  very  gfeateft  difficulty  the  na- 
tion has  to  ftruggle  with  in  the  payment  of 
its  debts. 

The  linking  fund  was  eftabliflied  in  the 
year  1716,  or  foon  after  the  acceffion  of  thd 
prefent  family*  at  a  time  when  the  public 
idebts,  tho*  not  much  more  than  a  third  of 
what  they  are  now,  were  thought  to  be  fo 
considerable  as  to  be  alarming  and  danger- 
ous. It  was  intended  as  a  SACRED  DEPO-1 
SIT  never  to  be  touched;  the  law  which 
eftablifhed  it  declaring*  that  it  was  to  be  ap- 
plied to  the  payment  of  the  principal  and  in- 
tereft  of  fuch  national  debts  and  incumbran- 
ces,  as  had  been  incurred  before  the  25th  of 
December  1716;  and  to  no  other  nfe^  intent  or 
purpofe  wbateveri—^TliQ  faith  of  parliament, 
therefore^  as  well  as  the  fecurity  of  the  king- 
dom^ feemed  to  require.,  that  it  (hould  be 
preferved  carefully  and  rigoroufly  from  alie-* 
nation.  But,  notwithftanding  this*  it  has 
been  generally  alienated ;  and  the  produce  of 
it  employed,  in  helping  to  defray  fuch  cur- 
M  a  /ent 
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rent  expences  as  the  exigences  of  the  ftate 
rendered  neceffary. 

In  order  to  juftify  this,  it  has  been  ufual 
to  plead,  that  when  money  is  wanted,  it 
makes  no  difference,  whether  it  is  taken  from 
hence,  or  procured  by  making  a  new  loan. 
There  cannot  be  a  worfe  ibphifm  than 
this.  The  difference  between  thefe  two 
methods  of  procuring  money  is  no  lefs  than 
infinite. — For,  let  us  luppofe,  a  million  want- 
ed for  any  public  fei  vice.  If  it  is  borrowed  at 
4  per  cent,  the  public  will  lofe  by  the  payment 
of  intereft  40,000 /.  the  firft  year,  and  the 
fame  the  fecond  year,  and  the  fame  for  ever 
afterwards.  But  if  it  is  taken  out  of  the 
finking  fund,  the  public  will  lofe  40,0007.  the 
firft  year;  40,1607.  the  fecond  year  -,  8o,ooo7. 
the  i8th  year;  a  mil/ion  the  85th  year  :  For 
thefe  are  the  fu.ms  that  would,  at  thefe  times, 
have  otherwife  neceffarily  reverted  to  the 
public.  It  lofes,  therefore,  the  advantage  of 
paying  in  85  years,  with  money  of  which 
otherwife  no  ufe  could  have  been  made,  twen- 
ty-Jive millions  of  debt. — In  other  words  ;  by 
employing  the  SINKING  FUND,  in  bearing 
current  expences,  rather  than  borrowing  new 
money  on  new  funds ;  the  ftate,  in  order  to 
avoid  givingy?/«/>7^  mtere/ffor  money,  is  made 
to  alienate  money,  that  muft  have  otherwife 
been  improved  at  compound  intereji ;  and  that, 
in  time,  would  have  necejjarily  increafed  to  any 

furn« 
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fum.-*— Had  a  faithful  ufe  been  made  from  the 
firft,  of  only  one  T  H  i  R  D  of  the  produce  of  this 
fund,  the  greateft  part  of  our  prefent  debts 
would  now  have  been  difcharged  (#).— •* 
Can  it  be  poffible  then  to  think,  without  re^ 
gret  and  indignation,  of  that  mifapplication 
of  this  fund,  which,  with  the  confent  of 
parliaments  always  complying,  our  ministers 
have  pradtifed  ? — It  is  difficult  here  to  fpeak 
with  calmnefs.— -But  I  forbear. — Calculation, 
and  not  cenfure,  is  my  bufinefs  in  this  work. 

(a)  See  the  ^uejlions  at  the  end  of  the  Appendix. 

The  principal  obfervations  in  this  Chapter,  I  have 
given  juft  as  they  occurred  to  my  thoughts,  without  know-: 
ing  that  any  of  them  had  been  made  by  other  writers. 
Some  propofals  and  obfervations  of  a  fimilar  nature,  I 
bave  fince  found  in  an  excellent  pamphlet  publifhed  in 
1726,  entitled,  An  Effay  on  the  National  Debts  of  this  king- 
dom, wherein  the  importance  of  dif charging  them  is  confidered, 
and  feme  general  miflakes  about  the  nature  and  efficacy  of  the 
SINKING  FUND  examined  and  removed.  In  a  Letter  to  a 
Member  of  the  Houfe  of  Commons.  Fourth  edition. 

I  muft  beg  leave  to  add,  that  in  a  pamphlet  publimed 
fince  the  former  editions  of  this  Treatife,  and  entitled, 
An  Appeal  to  the  Public  on  the  Subject  of  the  National  Debt, 
I  have  endeavoured  to  explain  luch  parts  of  this  chapter 
as  have  been  thought  not  fufficiently  clear ;  and  given  a 
more  full  account  of  the  nature^  poivers  and  hiflory  of  the 
Sinking  Fund,  and  of  the  pernicious  confequences  Ibf  thofe 
alienations  of  it  which  I  have  cenfured  above,  and  which 
for  many  years,  have  made  a  part  of  the  fixed  practice  of 
government  among  us. 
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ESSAY      L  * 

Containing  Obfervatiom  on  the  Ex- 
pectations of  Lives  ;  the  Increafe  of 
Mankind  \  the  Number  of  Inhabi- 
tants in  LONDON  ;  and  the  Influ- 
ence of  great  Towns,  on  Health  and 
Population. 

In  a  LETTER   to  BENJAMIN  FRANKLIN, 
L.L?D,  and  F,R.S. 


DEAR  SIR, 

I  Beg  leave  to  fubmit  to  your  perufal  the 
following  obfervations.  If  you  think  them 
of  any  importance,  I  fliajl  be  obliged  to  you 
for  communicating  them  to  the  Royal  So- 
ciety. You  will  find,  that  the  chief  fubjecT: 
of  them  is  the  prefent  flate  of  the  city  of 
London,  with  refpedl  to  healthfulnefs  and 
number  of  inhabitants,  as  far  as  it  can  be 
collected  from  the  bills  of  mortality.  This 
Js  a  fubject  that  has  been  confidered  by 
others  ;  but  the  proper  method  of  calculating 

*  This  Eflay  was  read  to  the  ROYAL  SOCIETY, 
April  2yth,  1769,  and  has  been  publifhed  in  the  Philo- 
ibphical  Tranfaclions,  Vol.  59.  It  is  here  republifhed 
with  corre&ions  j  and  feveral  additions,  particularly  the 
Pofifcnpt. 
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from  the  bills  has  not,  I  think,  been 
ciently  explained. 

No  competent  judgment  can  be  formed  of 
the  following  obfervations,  without  a  clear 
notion  of  what  the  writers  on  Life- Annuities 
and  Reverjions  have  called  the  Expectation  of 
Life.  Perhaps  this  is  not  in  common  pro- 
perly underftood ;  and  Mr.  De  Moivre's  man-r 
ner  of  exprefling  himfelf  about  it  is  very  lia- 
ble to  be  miftaken. 

The  moft  obvious  fenfe  of  the  expectation 
pf  a  given  life  is,  "  That  particular  number 
"  of  years  which  a  Ijfe  pf  a  given  age  has  an 
"  equal  chance  of  enjoying."  This  is  pro- 
perly the  time  that  a  perfon  may  reafonably 
expeCt  to  live  ;  for  the  chances  againft  his  liv- 
ing longer  are  greater  than  thofe for  it;  and, 
therefore,  he  cannot  entertain  an  expectation 
of  living  longer,  coniiftently  with  probability. 
This  period  does  not  coincide  with  what  the 
writers  on  Annuities  call  the  expectation  of  life  > 
except  on  the  fuppolition  of  an  uniform  de- 
creafe  in  the  probabilities  of  life,  as  Mr.. 
Simpfon  has  obferved  in  his  Select  Exercifes, 
p.  273,- — It  is  neceffary  to  add,  that,  even  on 
this  iuppofition,  it  does  not  coincide  with 
what  is' called  the  expectation  of  life,  in  any 
cafe  of  joint  lives.  Thus,  two  lives  of  46 
have  an  even  chance,  according  to  Mr.  De 
Moivre's  hypothefis  (a],  of  continuing  to- 
gether only  i  3^  years.  But  the  expectation 

(a]  See  the  Notes  in  page  2  and  23. 
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of  two  equal  joint  lives,  being  (according  to 
the  fame  hypothelis)  always  a  third  of  the 
common  complement  ;  itis,in  thiscafe,  I54years. 
It  is  neceiTary,  therefore,  to  obferve,  that 
there  is  another  fenfe  of  this  phrafe,  which 
ought  to  be  carefully  diftinguilhed  from  that 
now  mentioned.  It  may  fignify,  "  The 
.1*  mean  continuance  of  any  given  Jmg/e,  join f, 
**  orjurvivmg  lives,  according  to  any  given 
*'  Table  of  Obfervations  :"  that  is,  the  num- 
ber of  years  which,  taking  them  one  with 
another,  they  actually  enjoy,  and  may  be 
confidered  as  fure  of  enjoying ;  thofe  who  live 
or  furvive  beyond  that  period,  enjoying  as 
much  more  time  in  proportion  to  their  num- 
ber, as  thofe  who  fall  fhort  of  it  enjoy  /e/s. 
Thus;  Suppofing  46  perfons  alive,  all  40 
years  of  age ;  and  that,  according  to  Mr.  De 
Moivre's  hypothecs,  one  will  die  every  year 
'till  they  are  all  dead  in  46  years  ;  half  46,  or 
23,  will  be  their  expectation  of  life :  That  is ; 
The  number  of  years  enjoyed  by  them  all, 
will  be  juft  the  fame  as  if  every  one  of  them 
had  lived  23  years,  and  then  died;  fo  that, 
fuppoling  no  intereft  of  money,  there  would 
be  no  difference  in  value  between  annuities 
payable  for  life  to  every  fingle  perfon  in  fuch 
a  fet,  and  equal  annuities  payable  to  another 
equal  fet  of  perfons  of  the  fame  common  age, 
fuppofed  to  be  all  fure  of  living  juft  23  years 
and  no  more. 

In 
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In  like  manner  ;  the  third  of  46  years,  or 
15  years  and  4  months  (a),  is  the  expectation 
of  two  joint  lives  both  40;  and  this  is  alfo 
the  expectation  of  the  iurvivor.  That  is ; 
fuppofing  a  let  of  marriages  between  perfons 
all  40,  they  will,  one  with  another,  laft  juft 
this  time  j  and  the  furvivors  will  laft  the  fame 
time.  And  annuities  payable  daring  the  con- 
tinuance of  fuch  marriages  would,  fuppofing 
no  intereft  of  money,  be  of  exadly  the  fame 
value  with  annuities  to  begin  at  the  extinc- 
tion of  fuch  marriages,  and  to  be  paid,  during 
life,  to  the  furvivors.— -In  adding  together 
the  years  which  any  great  number  of  fuch 
marriages,  and  their  furvivorfhips,  have  lafted^ 
the  fums  would  be  found  to  be  equal. 

One  is  naturally  led  to  underftand  the 
expectation  of  life  in  the  firft  of  the  fenfes 
now  explained,  when,  by  Mr.  Simpfon  and 
Mr.  De  Moivre,  it  is  called,  the  number  of 
vears  which,  upon  an  equality  of  chance,  a  per- 
fon  may  expeCt  to  enjoy  -,  or,  the  time  which  a 
per /on  of  a  given  age  mayjujlly  exped  to  continue 
in  being-,  and,  in  the  laft  fenfe,  when  it  is 
called,  the  fbare  of  life  due  to  a  f  erf  on.  But, 
as  in  reality  it  is  always  ufed  in  the  laft 
of  theie  fenfes,  the  former  language  mould 
not  be  applied  to  it:  And  it  is  in  this  laft 
Jfenfe,  that  it  coincides  with  the  fums  of  the 
•frefent  probabilities,  that  any  given  fingle 
or  joint  lives  (hall  attain  to  the  end  of  the 
"(a)  See  Note  (L)  Appendix. 
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jft,  2d,  3d,  &c.  moments,  from  this  time  to 
the  end  of  their  poffible  exiftence ;  or,  (in. 
the  cafe  of  furvivorfhips)  with  the  fum  of  the 
probabilities,  that  there  fhall  be  a  furvivor  at 
the  end  of  the  ift,  ad,  3d,  &c.  moments, 
from  the  prefent  time  to  the  end  of  the 
poffible  exiftence  of  furvivorfhip.  This  coin- 
cidence every  one  converfant  in  thefe  fubjefts 
rnuft  fee,  upon  reflecting,  that  both  thefe 
fenfes  give  the  true  prefent  value  of  a  life-^ 
annuity,  fecured  by  land,  without  intereft  of 
money  (a). 

This  period  in  joint  lives,  I  have  obferv- 
ed  is  never  the  fame  with  the  period  which 
they  have  an  equal  chance  of  enjoying  ;  and 
in  fingle  lives,  I  have  obferved,  they  are  the 
fame  only  on  the  fuppolition  of  an  uniform 
decreafe  in  the  probabilities  of  life.  If  this 
decreafe,  inftead  of  being  always  uniform,  is 
accelerated  in  the  laft  ftages  of  life ;  the  for- 
mer period,  in  fingle  lives,  will  be  lefs  than 
the  latter  ;  if  retarded,  it  will  be  greater. 

It  is  neceflary  to  add,  that  the  number 
expreffing  the  former  period,  multiplied  by 
the  number  of  fingle  or  joint  lives  whofe  ex- 
peftation  it  is,  added  annually  to  a  fociety  or 
town,  gives  the  whole  number  living  toge- 
ther, tp  which  fuch  an  annual  addition 
would  in  time  grow.  Thus;  fince  19,  or 
the  third  of  57,  is  the  expectation  of  two 

(a]  See  Note  (L)  in  the  Append!^. 
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joint  lives  whofe  common  age  is  29,  or 
mon  complement  57;  twenty  marriages  every 
year  between  perfons  of  this  age  would,  in 
57  years,  grow  to  20  times  19,  or  380  mar- 
riages always  exifting  together.  The  num- 
ber ofjurvivors  alfo  ariling  from  thefe  mar- 
riages, and  always  living  together,  would,  in 
twice  57  years,  increafe  to  the  fame  number. 
And,  fince  the  expectation  of  a  lingle  life  is 
always  half  its  complement;  in  57  years  like- 
wife,  20  lingle  perfons  aged  29,  added  annu- 
ally to  a  town,  would  increafe  to  20  times 
28.5  or  570;  and,  when  arrived  at  this 
number,  the  deaths  every  year  will  juft  equal 
the  acceffions,  and  no  further  increafe  be 
poflible. 

It  appears  from  hence,  that  the  particu- 
lar proportion  that  becomes  extindt  every 
year,  out  of  the  whole  number  conftantly 
exifting  together  of  fingle  or  joint  lives, 
rnuft,  wherever  this  number  undergoes  no 
variation,  be  exactly  the  fame  with  the  ex- 
petlation  of  thole  lives,  at  the  time  when 
their  exigence  commenced.  Thus ;  was  it 
found  that  a  igth  part  of  all  the  marriages 
among  any  body  of  men,  whofe  numbers  do 
not  vary,  are  diflblved  every  year  by  the 
deaths  of  either  the  hulband  or  wife,  it 
would  appear  that  19  was,  at  the  time  they 
were  contracted,  the  expectation  of  thefe 
marriages.  In  like  manner  ;  was  it  found 
in  a  fociety,  limited  to  a  fixed  number  of 

members, 
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members,  that  a  28th  part  dies  annually  out 
of  the  whole  number  of  members,   it  would 
appear  that   28   was  their  common  expecta- 
tion of  life  at  the  time  they  entered.     So 
likewife ;  were  it   found  in  any  town  or  di- 
ftridt,  where  the  number  of  births  and  burials 
are  equal,  that  a  2oth  or  3Oth  part  of  the 
inhabitants   die   annually,  it  would   appear, 
that  20  or  30  was  the  expectation  of  a  child 
juft  born  in  that  town  or  diftridt.     Thefe  ex* 
peffations,  therefore,  for  all  {ingle  lives,  are 
eafily  found  by  a  Table  of  Observations,  {hew- 
ing the  number  that  die  annually  at  all  ages, 
out  of  a  given  number  alive  at  thofe  ages ;  and 
the  general  rule  for  this  purpofe,  is  "  to  di- 
"  vide  the  fum  of  all  the  living  in  the  Table, 
"  at   the  age  whofe  expectation  is  required, 
"  and  at  all  greater  ages,  by  the  fum  of  all 
**  that  die  annually  at  that  age,  and  above  it ; 
"  or,  which  is  the  fame,  by  the  number  (in 
"  the  Table)  of  the  living  at  that  age;  and 
"  half  unity  fub tracked  from  the  quotient  will 
"  be  the  required  expectation  (a)"    Thus,  in 
Dr.  Halley's  Table,  the  fum  of  all  the  living 
at  20  and  upwards  is,  20,724.     The  number 
living  at  that  age  is  598 ;  and  the  former 

(a)  This  rule,  and  alfo  rules  for  rinding  in  all  cafes 
the  expectations  of  joint  lives  and  furvivorfhips,  may  be 
deduced  with  great  eafe,  by  having  recourfe  to  the  doc- 
trine of  fluxions.  In  this  method,  Mr.  De  Moivre  fays, 
he  difcovered  them.  See  Appendix,  note  (L),  where  an 
account  will  be  given  of  thefe  deductions,  omitted  by 
Mr.  De  Moivre. 
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number  divided  by  the  latter,  and  half  unity 
(a)  fubtracted  from  the  quotient;  gives  34.15 
for  the  expectation  of  20;  The  expectation 
of  the  fame  life  by  Mr.  Simpforis  Table, 
formed  from  the  bills  of  mortality  of  Lon- 
don, is  28.9  (b}. 

Theft 

(« )  If  we  conceive  the  recruit  necefTary  to  fupply  the 
wafte  of  every  year  to  be  made  always  at  the  end  of  the 
yearj  the  dividend  ought  to  be  the  medium  between  the 
numbers  living  at  the  beginning  and  the  end  of  the  year. 
That  is,  it  ought  to  be  taken  lefs  than  the  fum  of  the  liv- 
ing in  the  Table  at  and  above  the  given  age,  by  half  the 
number  that  die  in  the  year  ;  the  eiFe£t  of  which  diminu- 
tion will  be  the  fame  with  i\\e  fubtraftion  here  directed. — 
The  reafon  of  this  fubtradtion  will  be  further  explained^ 
in  the  beginning  of  the  laft  EfTay. 

(b)  It  appears  in  p.  169  and  170,  that  the  expeditions  of 
fingh  and  joint  lives  are  the  fame  with  the  values  of  annui- 
ties on  thefe  lives,  fuppofing  no  imereft  or  improvement 
of  money.— In  confidering  this  fubje&,  it  will,  probably^ 
occur  to  fome,  that,  allowing  intereit  for  money,  the  values 
of  lives  muft  be  the  fame  with  the  values  of  annuities 
certain  for  a  number  of  years  equal  to  the  expectations  of 
the  lives.  But  care  muft  be  taken  not  to  fall  into  this 
miftake.  The  latter  values  are  always  greater  than  the 
former :  And  the  reafon  is$  that,  tho'  a  number  offingle 
or  joint  lives  of  given  ages  will*  among  them,  enjoy  a  gi- 
ven number  of  years,  yet  fome  of  them  will  enjoy  a  much 
greater,  and  fome  a  much  lefs  number  of  years.  Thus  ; 
joo  marriages  among  perfons,  all  29,  would,  as  I  have 
faid,  one  with  another,  exift  19  years ;  and  an  office 
bound  to  pay  annuities  to  fuch  marriages  during  their 
continuance,  might  reckon  upon  making  19  payments 
for  each  marriage.  But  then,  many  of  thefe  payments 
would  not  be  made  'till  the  end  of  30,  and  fome  not  'till 
the  end  of  40  years.  And  it  is  apparent,  that  on  account 
of  the  greater  value  of  quick  than  late  payments,  when 
money  bean  intereft,  19  payments  fo  made  cannot  be 

wortk 
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Thefe  cbfervations  bring  me  to  the  prin- 
cipal point  which*  1  have  had  all  along  ia 
view*  They  fuggeft  to  us  an  eaiy  method 
of  rinding  the  number  of  inhabitants  in  a 
place,  from  a  'Table  of  Q  bfer  vat  ions  >  or  the 
tills  of  mortality  for  that  place,  fuppofing  th£ 
yearly  births  and  burials  equal.  "  Find  by 
"  the  Table,  in  the  way  juft  defcribed,  the 
ff  expectation  of  an  infant  juil  born,  and  this, 
"  multiplied  by  the  number  of  yearly  births, 
"  will  be  the  number  of  inhabitants."  At 
Bre/law,  according  to  Dr.  Hatteys  Table, 
though  half  die  under  16,  and  therefore  an 


worth  as  much,  as  the  fame  number  of  payments  made 
regularly  at  the  end  of  every  year,  'till  in  19  years  they 
are  all  made. 

This  obfefvation  might  be  employed,  to  demonftrate 
further,  the  error  of  thofe  who  have  maintained^  that  the 
value  of  a  given  life  is  the  fame,  with  the  value  of  an  an- 
nuity certain,  for  as  many  years  as  the  life  has  an  equal 
chance  of  exifting.  Were  this  true,  an  annuity  on  a  life,,- 
fuppofcd  to  be  expofed  to  fuch  danger  in  a  particular  year, 
as  to  create  an  equal  chance,  whether  ft  will  not  fail  that 
year,  would,  at  the  beginning  of  the  year,  be  worth  ns- 
tbing)  though  fuppofed  to  be  fure  of  continuing  for  ever.* 
if  it  efcaped  that  danger:  nor,  in  general,  would  the 
values  of  annuiti.es  on  a  fet  of  lives,  be  at  all  affected  by 
any  alterations  in  the  rate  of  mortality  among  them,  pro- 
vided thefe  alterations  were  fuch,  as  did  not  affecl:  the  pe- 
riod during  which  they  had  an  equal  chance  of  exifting. 
«—  -  But  there  can  be  no  occafion  for  taking  notice  of  an 
opinion,  which  has  been  embraced  only  by  perfons  ig- 
norant of  mathematics,  and  plainly  unacquainted  with 
the  genuine  principles  of  calculation  on  this  fubjecl:.— 
See  a  pamphlet  on  Life-  Annuities  by  Weyman  Lee,  Efqj 
of  the  Inner  Temple* 

7  infant 
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infant  juft  born  has  an  equal  chance  of  liv-^ 
ing  only  1 6  years ;  yet  his  expectation,  found 
by  the  rule  I  have  given,  is  near  28  years; 
and  this,  multiplied  by  1238,  the  number 
born  annually,  gives  34,664,  the  number  of 
inhabitants.  In  like  manner,  it  appears  from 
Mr.  Simpforis  Table,  that,  though  an  infant 
juft  born  in  London  has  not  an  equal  chance 
of  living  3  years,  his  expectation  is  20  years; 
and  this  number,  multiplied  by  the  yearly- 
births,  would  give  the  number  of  inhabitants 
in  Z/0tf^?#,  were  the  births  and  burials  equal. — 
The  medium  of  the  yearly  births,  for  ten 
years,  from  175910  1768,  was  15,710.  This 
number  multiplied  by  20,  is  3  1-4,200 ;  which 
is  the  number  of  inhabitants  that  there  would 
be  in  London*  according  to  the  bills,  were 
the  yearly  burials  no  more  than  equal  to  the 
births  :  that  is,  were  it  to  fupport  itfelf  in  its 
number  of  inhabitants,  without  any  fupply 
from  the  country.  But  for  the  period  I  have 
tnentioned,  the  burials  were,  at  an  average, 
22,956,  and  exceeded  the  chrifteaings  7,246. 
This  is,  therefore,  at  prefent,  the  yearly  ad- 
dition of  people  to  London  from  other  parts 
of  the  kingdom,  by  whom  it  is  kept  up. 
Suppofe  them  to  be  all,  one  with  another, 
peribns  who  have*  when  they  remove  to  Lon~ 
don,  an  expectation  of  life  equal  to  30  years. 
That  is ;  fuppofe  them  to  be  all  of  the  age 
of  1 8  or  20,  a  fuppofition  certainly  far  be- 
yond the  truth.  From  hence  will  arife,  ac-< 
7  cording 
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cording  to  what  has  been  before  obferved,  an 
addition  of  30,  multiplied  by  7.2465  that  is, 
217,380  inhabitants.  This  number,  added 
to  the  former,  makes  531,580;  and  this,  I 
think,  at  moft,  would  be  the  number  of  in- 
habitants in  London  were  the  bills  perfedh 
But  it  is  certain,  that  they  give  the  number 
of  births  and  burials  too  little.  There  are 
many  burying  places  that  are  never  brought 
into  the  bills.  Many  alfo  emigrate  to  the 
navy  and  army  and  country  ;  and  thefe  ought 
to  be  added  to  the  number  of  deaths.  What 
the  deficiencies  arifing  from  hence  are,  can- 
not be  determined.  Suppofe  them  equiva- 
lent to  6000  every  year  in  the  births,  and 
6000  in  the  burials.  This  would  make  an 
addition  of  20  times  6000,  or  1 20,000,  to  the 
laft  number  ;  and  the  whole  number  of  in- 
habitants would  be  651,580.  If  the  burials 
are  deficient  only  two-thirds  of  this  number, 
or  4000 ;  and  the  births  the  whole  of  it  ; 
20  multiplied  by  6000,  muft  be  added  to 
314,290,  on  account  of  the  defeats  in  the 
births :  And,  fince  the  excefs  of  the  burials 
above  the  births  will  then  be  only  5,246; 
30  multiplied  by  5,246  or  157,380,  will  be 
the  number  to  be  added  on  this  account; 
and  the  fum,  or  number  of  inhabitants,  will 
be  59 1,580. — But  if,  on  the  contrary,  the  bu- 
rials are  deficient  6000,  and  the  births  only 
4000;  80,000  muft  be  added  to  3 14,290, 
on  account  of  the  deficiencies  in  the  births ; 
N  and 
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and  30  multiplied  by  9,246,  or  277,380,  on 
account  of  the  excefs  of  the  burials  above  the 
births  ;  and  the  whole  number  of  inhabitants 
will  be  671,580. 

Every  fuppofition  in  thefe  calculations 
is  too  high.  Emigrants  from  London  are,  in 
particular,  allowed  the  fame  expectation  of 
continuance  in  London  with  thofe  who  are 
born  in  it,  or  who  come  to  it  in  the  firrneft 
part  of  life,  and  never  afterwards  leave  it  ; 
whereas,  it  is  not  credible  that  the  former 
expectation  fhould  be  fo  much  as  half  the  lat- 
ter. But  I  have  a  further  reafon  for  thinking 
that  this  calculation  gives  too  high  num- 
bers, which  has  with  me  irreliftible  weight. 
It  has  been  feen,  that  the  number  of  inha- 
bitants comes  out  lefs  on  the  fuppofition, 
that  the- defects  in  the  christenings  are  greater 
than  thofe  in  the  burials.  Now  it  feems  evi- 
dent that  this  is  really  the  cafe  j  and,  as  it  is 
a  fad:  not  attended  to,  I  will  here  endeavour 
to  explain  diftinctly  the  reafon  which  proves 
it. 

The  proportion  of  the  number  of  births  in 
London,  to  the  number  who  live  to  be  i  o 
years  of  age,  is,  by  the  bills,  16  to  5.  Any 
one  may  find  this  to  be  true,  by  fubtradting 
the  annual  medium  of  thofe  who  have  died 
under  i  o,  for  fome  years  paft,  from  the  an- 
nual medium  of  births  for  the  fame  number 
of  years. — Now,  .tho*  without  doubt,  Lon- 
don is  very  fatal  to. children,  yet  it  feems  in- 
credible 
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credible  that  it  fhould  be  fo  fatal  as  this  im- 
plies. The  bills,  therefore,  probably,  give  the 
number  of  thofe  who  die  under  10  too  great 
in  proportion  to  the  number  of  births ;  and 
there  can  be  no  other  caufe  of  this,  than  a 
greater  deficiency  in  the  births  than  in  the 
burials.  Were  the  deficiencies  in  both  equal ; 
that  is,  were  the  burials,  in  proportion  to 
their  number,  juft  as  deficient  as  the  births 
are  in  proportion  to  their  number,  the  pro- 
portion of  thofe  who  reach  10  years  of  age 
to  the  number  born,  would  be  right  in  the 
bills  9  let  the  deficiencies  themfelves  be  ever 
fo  considerable.  On  the  contrary;  were  the 
deficiencies  in  the  burials  greater  than  in  the 
births,  this  proportion  would  be  given  too 
great;  and  it  is  only  when  the  former  are 
lead,  that  this  proportion  can  be  given  too 
little. — Thus;  let  the  number  of  annual 
burials  be  23,000;  of  births  15,700;  and 
the  number  dying  annually  under  10, 
io,8co.  Then  4,900  will  reach  10,  of 
15,700  born  annually;  that  is,  5  out  of  16, 
•—Were  there  no  deficiencies  in  the  burials, 
and  were  it  facl  that  only  half  the  number 
born  die  under  io;  it  would  follow,  that 
there  was  an  annual  deficiency  equal  to  4,900 
fubtradted  from  10,800,  or  ^900,  in  the 
births.— Were  \htbiftbs  a  third  part  too  little, 
and  the  burials  alfo  a  third  part  too  little, 
the  true  number  of  births,  burials,  and  of  chil- 
dren dying undef  io,  would  be 20, 933 — 30,606 
N  2  and 
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and  1 4, 400  j  and,  therefore,  the  number  that 
would  live  to  10  years  of  age,  would  be  6,533 
out  of  20,933,  or  5  of  1 6  as  before. — Were 
die  births  a  third  part,  and  the  burials  fo  much 
as  two-fifths  wrong,  the  number  of  births, 
burials,  and  children  dying  under  10  would 
be  20,933 — 32,200 — and  15,120.  And, 
therefore,  the  number  that  would  live  to  10 
would  be  5,813  out  of  20,933,  or  five  out 
of  1 8. — Were  the  births  a  third  part  wrong, 
and  the  burials  but  a  6th,  the  foregoing  num- 
bers would  be  20,933 — 26>^33 — 12,600; 
and  therefore,  the  number  that  would  live 
to  10  would  be  8,333  out  °^  20>933>  or  5 
out  of  12.56:  and  this  proportion  feems 
as  low  as  is  confident  with  probability.  It 
is  fomewhat  lefs  than  the  proportion  in 
Mr.  Simpfons  Table  of  London  Obfervations ; 
and  much  lefs  than  the  proportion  in  the 
Table  of  Obfervations  for  Bre/law.  The 
deficiencies,  therefore,  in  the  regifter  of 
births,  muft  be  greater  than  thofe  in  the 
regifter  of  burials  (a)  -,  and  the  leaft  num- 

(a)  One  obvious  reafon  of  this  fa&  is,  that  none  of  the 
births  among  Jews,  Quakers^  Papjjls,  and  the  three  deno- 
minations of  DiJJenters  are  included  in  the  bills,  whereas 
many  of  their  burials  are.  It  is  further  to  be  attended  to, 
that  the  abortive  and  ftill-born,  amounting  to  about  600 
annually,  are  included  in  the  burials,  but  never  in  the 
births.  If  we  add  thefe  to  the  chriflenings,  prefefving 
the  burials  the  fame,  the  proportion  of  the  born  accord- 
ing to  the  bills,  who  have  reached  ten  for  the  laft  fixteen 
years,  will  be  very  nearly  one  third  inftead  of  five  fix- 
teentks. 
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ber  I  have  given,  or  591,580  is  neareft 
to  the  true  number  of  inhabitants.  How- 
ever, fhould  any  one,  after  all,  think  that 
it  is  not  improbable  that  only  5  of  1 6  fhould 
live  in  London  to  be  I  o  years  of  age ;  or  that 
above  two-thirds  die  under  this  age  -,  the  con- 
fequence  will  ftill  be,  that  the  foregoing  cal- 
culation has  been  carried  too  high.  For  it  will 
from  hence  follow,  that  the  expectation  of  a 
child  juft  born  in  London  cannot  be  fo  much 
as  I  have  taken  it.  This  expectation  is  20,  on 
the  fuppofition  that  half  die  under  3  years  of 
age,  and  that  5  of  16  live  to  be  29  years  of 
age,  agreeably  to  Mr.  Simpfons  Table.  But 
if  it  is  indeed  true,  that  half  die  under  2 
years  of  age,  and  $  of  16  under  10,  agree- 
ably to  the  bills,  this  expectation  cannot  be  fo 
much  as  17  (a) ;  and  all  the  numbers  before 
given  will  be  confiderably  reduced. 

Upon  the  whole  :  I  am  forced  to  con- 
clude from  thefe  obfervations,  that  the  fe- 
cond  number  I  have  given,  or  651,580, 
though  fhort  of  the  number  of  inhabitants 
commonly  fuppofed  in  London,  is,  very  pro- 
bably, much  greater,  but  cannot  be  lefs, 
than  the  true  number.  Indeed,  it  is  in  ge- 
neral evident,  that  in  cafes  of  this  kind  num- 
bers are  very  much  over-rated.  The  inge- 

(#)  This  may  be  deduced  from  the  obfervations  in  the 
laft  Effay  ;  and  it  will  be  there  proved,  that,  in  reality, 
this  expedition  does  not  exceed  18. 

N  7  nious 


182        On  tbe  Expectation  of  Lives  *, 

nious  Dr.  Brakenridge,  14  years  ago,  when 
the  bills  were  lower  than  they  are  now, 
from  the  number  of  houfes,  and  allowing 
fix  to  a  hcufe,  made  the  number  of  inhabi- 
tants 751,800.  But  his  method  of  deter- 
mining the  (a)  number  of  houfes  is  too  pre- 
carious j  and,  befides,  6  to  a  houfe  is  probably 
too  large  an  allowance. — Many  families  now 
have  two  houfes  to  live  in. — The  magiftrates 
of  Norwich,  in  1752,  took  an  exadt  account 
of  both  the  number  of  houfes  and  indivi- 

(a)  Vid.  Phil.  Tranfaftions,  Vol.  XLVIII,  p.  788. 
In  a  paper  fubfequent  to  this,  Dr.  Brakenrldge  tells  us, 
that  in  a  late  furvey  it  appeared,  that  in  all  Middlefex^ 
London^  Wefiminjler^  and  Southwark,  there  were  87,614 
houfes,  of  which  19,324  were  cottages,  and  4810  empty. 
And  he  acknowledges,  that  this,  if  right,  proves  London 
to  be  much  lefs  populous  than  he  had  made  it.  See 
Phil.  Tranf.  Vol.  L,  p.  471.  He  does  not  mention  how 
this  furvey  was  taken  ;  but  moft  probably  it  muft  have 
been  incorrect. — Mr.  Maltland gives  two  accounts  of  the 
number  of  houfes  within  the  bills.  One  carefully  taken 
from  the  books  of  all  the  parifhes  and  precin&s  belong- 
ing to  London  ;  and  another  taken  from  ,a  particular  fur- 
vey in  1737?  made  by  himfelf  with  incredible  pains.  The 
firft  account  makes  the  number  of  houfes  85,805.  The 
fecond  account  makes  it  95,968.  And  the  reafon  of  the 
difference  he  obferves,  is,  that  many  landlords  of  fmall 
places,  paying  all  taxes,  they  are  in  the  parifh  books 
reckoned  as  fo  many  Jingle  houfes,  though  each  of  them 
contain  feveral  houfes.  See  Mr.  Maitland's  Hiftory  of 
London9  2d  Book  at  the  end. — -This,  perhaps,  may  be  alfo 
the  reafon  of  the  deficiencies  which,  I  fuppofe,  there  muft 
be  in  the  furvey,  mentioned  by  Dr.  Brakenridge. — It  will 
be  obferved  prefently,  that  the  number  of  inhabitants  in 
London  in  1737,  was  confiderably  greater  than  it  is  now. 

duals 
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duals  in    that  city.       (a)  The    number    of 
houfes  was  7, 1 39,  and  of  individuals  36, 1 69, 
which  gives   nearly   5  to  a  houfe. Ano- 
ther 

(a]  Vid.  Gentleman's  Magazine  for  1752,  and  Dr. 
Short's  Comparative  Hijbry  cfthe  Increafe  of  Mankind,  p.  38. 
Jn  page  58  of  this  laft  work  the  author  fays,  that,  in  or- 
der to  be  fully  fatisfied  about  the  number  of  perfons  to 
be  allowed  to  a  family,  he  procured  the  true  number  of 
families  and  individuals  in  14  market  towns,  fome  of 
them  confiderable  fcr  trade  and  populoufnefs  ;  and  that 
in  them  were  20,371  families,  and  97,611  individuals, 
or  but  little  more  than  4!.  to  a  family.  He  adds,  that,  in 
order  to  find  the  difference  in  this  refpect  between  towns 
of  trade  and  country  parifhes,  he  procured,  from  divers 
parts  of  the  kingdom,  the  exa6t  number  of  families  and 
individuals,  in  65  country  parifhes.  1  he  number  of  fa- 
milies was  17,208;  individuals  76,284;  or  not  quite  4^ 
to  a  family. — In  the  place  I  have  juft  referred  to,  in  the 
Gentleman's  Magazine,  there  is  an  account  of  the  num- 
ber of  houfes  and  inhabitants  in  Oxford,  exclufive  of  the 
colleges  ;  and  in  I'^olverhampton,  Coventry  and  Birmingham, 
for  1750.  The  number  of  perfons  to  a  houfe  was,  by 
this  account,  44  in  the  two  former  towns,  and  5.1  in  the 
two  latter. — Dr.  Dauenant,  from  Mr.  AVwjfsObfervations, 
gives  4TI~T,  as  the  number  of  perfons  to  a  family  for  the 
whole  kingdom.  See  An  Ejfiy  on  the  probable  Method  of 
making  a  people  gainers  by  the  balance  of  trade. — The  num- 
ber of  families  in  Rome  in  1740,  was  32,158  ;  of  inhabi- 
tants 140,080  ;  or  4-J  to  a  family. — In  59  Dutch  villages, 
mentioned  by  Struyk,  the  number  of  houfes  was  12,005  ; 
of  inhabitants,  45,888,  or  not  4  to  a  houfe.  See  Suf- 
milch's  Gottliche  Ordnung,  or  a  Treatife  in  German  on 
the  Probabilities  of  Human  Life  in  different  fituations, 
population,  &c.  Vol.  1.  p.  233. — In  the  whole  province 
of  VAUD  in  Switzerland,  the  number  of  perfons  to  a  fa- 
mily is  44.  See  the  beginning  of  the  Supplement. — From 
an  account  taken  in  I//O,  it  appeared,  that  the  number 
of  inhabitants  at  Leeds  in  Torkjhire,  was  16,380,  and  of 
families  3,899-.  In  this  populous  and  opulent  town, 
N  4  there- 
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ther  method  which  Dr.  Brakenridge  took  to 
determine  the  number  of  inhabitants  in  Lon- 
don 

therefore,  the  number  of  perfons  in  a.  family,  is  only  44  : 
And  the  number  in  each  houfe  ^  will  not  be  quite  5,  fup-!- 
pofing  every  fifth  boufe  to  contain  two  families. — From  an 
account  with  which  a  friend  at  Skrcwjbury  has  favoured 
me,  it  appears,  that  in  that  town,  in  1750,  the  numbed 
of  inhabitants  to  a  houfe  was  4^.. — Very  exact  accounts, 
of  which  I  (hall  take  further  notice,  prove,  that  in  the 
parifh  of  Holy-Grafs,  one  of  the  fuburbs  of  Sbrewjbury^ 
and  at  Northampton^  the  fame  proportion  is  4^-  to  a 
houfe  in  the  former  ;  and  4-J  in  the  latter. — In  the  parifh 
of  Ackwortb  in  York/hire,  the  number  of  inhabitants  of  all 
ages,  in  1757,  was  603.  In  1767,  this  number  was 
728.  The  number  of  houfes  in  the  former  year  was  160  ; 
in  the  latter  year,  184.  In  the  town  of  Newbury  in 
.Berkjhire^  the  number  of  inhabitants,  according  to  an 
account  taken  in  1768,  was  3732  ;  and  the  number  of 
hottfes  930.  In  the  parifh  of  Speen,  adjoining  to  Newbury ^ 
the  number  of  inhabitants  in  1757,  was  1200  ;  of  houfes^ 
303.  There  are,  therefore,  in  each  of  thefe  three  hit 
places,  only  four  inhabitants  to  a  houfe. — In  the  parifli  of 
Aldwinckle^  Northamptonjhire,  the  number  of  boufes  is  96, 
of  inhabitants  402  ;  or  4^-  to  a  houfe. — In  1757,  the  inha- 
bitants of  Mancbejler  were  numbered,  and  found  to  be 
19,839.  They  have  fince  increafed  near  3000;  and  the 
number  of  boufes  is  now,  I  am  informed,  4860.  Jn  this 
town,  therefore,  the  number  of  inhabitants  to  a  boufe 
cannot  be  above  4-J.  The  fame  appears  to  be  true  of 
Liverpool.-!— — It  feems,  therefore,  that  five  perfons  to  a 
houfe  may  not  be  much  too  fmall  an  allowance  for  Lon- 
don^  but  is  too  large  for  England  in  general.  From 
whence  it  will  follow,  that  Dr.  Brakenrldge  has  likewife 
over-rated  the  number  of  people  in  England.  In  a  letter 
to  George  Lewis  Scott,  Efq;  publifhed  in  1756,  in  the  Phil. 
Tranf.  Vol.  49,  p.  877,  he  fays,  that  he  had  been  cer- 
tainly informed,  that  the  number  of  houfes  rated  to  the 
window-tax  was  690,000.  The  number  of  cottages  not 
rated,  he  adds,  was  not  accurately  known  j  but  from  the 

accounts 
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don  was  from  the  annual  number  of  burials, 
adding  2000  to  the  bills  for  omiffions,  and 
fuppofing  a  3oth  part  to  die  every  year.     In 
order  to  prove  this  to  be  a  moderate  fuppo- 
lition  he   obferves    that,    according   to   Dr. 
Hal/efs  Obfervations,  a  34th  part  die  every 
year  at  Breflaw.     But   this   obfervation  was 
made   too   inadvertently.     The    number  of 
annual  burials  there,  according  to  Dr.  Hal- 
ley 's  account,  was  1174,  and  the  number  of 
inhabitants,    as    deduced  by  him   from   his 
Table,  was   34,000 ;  and  therefore  a   2gth 
part    died    every    year.     Befides  $    any    one 
may  find,  that  in   reality  the  Table  is  con- 
ftrudted  on  the  fuppofition,  that  the  whole 

accounts  given  in,  it  appeared,  that  they  could  not  ex- 
ceed 200,000  ;  and  from  thefe  data,  in  confequence  ot" 
allowing  fix  to  a  houfe,  he  makes  the  number  of  people 
in  England  to  be  5,340,000.     Dr.  Brakenridge  has  here 
under- rated  the  cottages;  and  the  true  number  of  houfes 
in  the  kingdom  in   1766,  was  980,692.     See  the  latter 
end  of  the  firft  part  of  the  Supplement.     Call  them,  how- 
ever, a  million,  and  the  number  of  people  in  England and 
Wales  will  be  four  millions  and  a  half,  allowing  44  to  a 
keufe  ;  and  5  millions,  allowing  5  to  a  boufe.-—  The  for- 
mer is  probably  too  large  an  allowance;  but  the  latter  is 
certainly  fo.      The  number  of  people  in  England  may, 
therefore,  be  ftated  as  probably  not  more  than  4  millions 
and  a  half;  ^uncertainly  not  5  millions. — The  number  of 
houfes  in  Ireland  in  1754,  was  395,439.     In  1767,  it  was 
424,046.     (See  the  Gtntkmati's  and  Citizen  s  Almanack  for 
1772,  by  Samuel  Watfon,  Dublin).     Let  4^  be  allowed  to 
a  houfe,  and  the  number  of  people  in   Ireland  will   be 
1.908,207.     And,  if  a  million   and  a  half  are  fuppofed 
in  Scotland,  the   number  of  people  in  Great  Britain  and 
Ireland  will  be  about  eight  millions. 

number 
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number  born,  or  1238,  die  every  year;  from 
whence  it  will  follow  that  a  28th  part  died 
every  year  (a).  Dr.  Brakenridge,  therefore, 
had  he  attended  to  this,  would  have  ftated 
a  24th  part  as  the  proportion  that  dies  in 
London  every  year,  and  this  would  have  taken 
oft  150,000  from  the  number  he  has  given. 
But  even  this  muft  be  lefs  than  the  juft  pro- 
portion. For  let  three-fourths  of  all  who 
either  die  in  London  or  migrate  from  it,  be 
fuch  as  have  been  born  in  London  ;  and  let 
the  reft  be  perfons  who  have  removed  to 
London  from  the  country,  or  from  foreign 
nations.  The  expectation  of  the  former,  it 
has  been  fhewn,  cannot  exceed  20  years  -,  and 
30  years  have  been  allowed  to  the  latter. 
One  with  another,  then,  they  will  have  an 
expectation  of  224-  years.  That  is ;  one  of 
22-J  will  die  every  year  (b).  And,  confe- 

quently, 

(a]  Care  fhould  be  taken,   in  confidering  Dr.  Haltey's 
Table,  not  to  take  the  firft  number  in  it,  or  1000,  for  fo 
many  juft  born,      1238,  he  tells  us,  v/as  the  annual  me- 
dium of  births,  and  1000   is  the  number  he  fuppofes  all 
living  at  one  year  and  under.     It  was  inattention  to  this 
that  led  Dr.  orakenrtdgt  to  his  miftake. 

Jt  will  be  {hewn  in  the  4th  Efiay,  that  the  number  of 
the  living,  under  20,  is  given  too  high  in  this  Table  ; 
and  from  hence  it  will  follow,  that  more  than  a  28th 
part  of  the  inhabitants  die  at  Rrejlavu  annually. 

(b)  The  whole  number  of  inhabitants  in  Rome  in  1743* 
was  147,476,  and  the  annual  medium  of  burials  for  three 
years,  from  1741  to  1743,  was  6338.    A  23d  part,  there- 
fore, 
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quently,  fuppofing   the   annual  recruit  from 
the    country   to  be   7000,    the    number   of 

births 

fore,  died  every  year.     See  Sufmihh's  Gottliche  Ordnung^ 
quoted  p.  183. 

In  1/61,  the  whole  number  of  inhabitants  in  the  fame 
town,  was  157,452.  The  annual  medium  of  births  for 
three  years,  from  1759  to  1761,  was  5167  ;  and  of  bu- 
rials 7153.  One  in  22,  therefore,  died  annually.  See 
Dr.  Short's  Comparative  Pliflcry  of  the  Increase  and  Decrease 
of  Mankind  In  England  and  fiver  al  Countries  abroad,  p.  59, 
60. — In  1752,  the  accurate  and  diligent  Mr.  Strnyk^  took 
particular  pains  to  determine  the  number  of  inhabitants 
in  Amjhrdam ;  and  the  refult  of  his  enquiry  was,  that 
very  probably  it  did  not  amount  to  200,000.  The  an- 
nual medium  of  burials  for  fix  years,  from  1747  to  1/52, 
was  8247.  One  in  24,  therefore,  died  annually.  See 
Sufmilch)  ibid. — At  Amjhrdam,  there  is  a  great  number  of 
Jews,  and  their  burials  are  not  included  in  the  bills. 
There  muft,  I  fuppofe,  be  other  deficiencies,  and  an  al- 
lowance for  ihefe  would,  I  doubt  not,  increafe  the  pro- 
portion of  inhabitants  who  die  annually,  to  one  in  21 
or  22. — At  Dublin,  in  the  year  1695,  the  number  of  in- 
habitants was  found,  by  an  exact  furvey,  to  be  40,508, 
(See  Philof.  Transactions,  No.  261).  I  find  no  account 
of  the  annual  burials  juir  at  that  time  ;  but  from  1661 
to  1681,  the  medium  had  been  1613;  and  from  1715  to 
1728  it  was  2123.  There  can,  therefore,  be  no  mate- 
rial er/or  in  fuppoiing  that,  in  1695,  it  was  1800  ;  and  this 
makes  I  in  22  to  die  annually.  See  Dr.  Short's  Compara- 
tive Hijlory,  p.  15,  and  New  Obfcrvations^  p.  228.  -The 
annual  medium  of  burials  for  five  years,  from  1755  to 
1759,  in  Mancbeficr  and  Sclford^  exclufive  of  thofe  among 
Difienters,  was  743;  of  births,  756.  The  number  of 
inhabitants  in  1757  was  19,839.  See  Note,  p.  184.  Of 
thefe  at  leajl  1500  or-  2000  were  Diflcnters..  About  a 
24th  part,  therefore,  died  annually.  But  it  fnould  be 
confidered  here,  that  Manchester  has  increaled  fo  fait  by 
acceflions  from  the  country,  as  to  have  more  than  doubl- 
ed 


1 88        On  the  Expectation  of  Lives; 

births  3  times  7000  or  21,000,  and  the  bu- 
rials and  migrations  28,000  (which  are  all 

high 

cd  itfelf  fince  1717;  and  that  the  effect  of  fuch  an  in- 
creafe  muft  be  to  raife  the  proportion  of  inhabitants  to  the 
deaths,  and  alfo  the  proportion  of  the  births  and  weddings 
to  the  burials^  higher  than  they  would  otherwife  be. — The 
annual  medium  of  burials  in  the  pariih  church  and  cha- 
pels of  LEEDS,  from  1754  to  1768,  was  758.  The  num- 
ber of  inhabitants  is  16380.  See  Note,  p.  183.  One  in 
21-f  of  the  inhabitants,  therefore,  die  annually. — Thefe 
fa&s  prove  that  I  have  been  too  moderate  in  making  only 
I  in  22-^,  including  emigrants,  to  die  in  London  annually. 

In  1631  the  number  of  people  in  the  city  and  liberties 
of  London  was  taken,  by  order  of  the  Privy  Council, 
and  found  to  be  130,178. — This  account  was  taken  five 
years  after  a  plague  that  had  fwept  off  near  a  quarter 
of  the  inhabitants  ;  and  when,  therefore,  the  town  be- 
ing full  of  recruits  in  the  vigour  of  life,  the  medium  of 
annual  burials  muft  have  been  lower  than  ufual,  and  the 
births  higher.  Could,  therefore,  the  medium  of  annual 
burials  at  that  time,  within  the  walls,  and  in  the  16 
paiifhes  without  the  walls,  be  fettled,  exclufive  of  thofe 
who  died  in  fuch  parts  of  the  16  parifhes  without  the 
walls,  as  are  not  in  the  liberties^  the  proportion  dying 
annually  obtained  from  hence  might  be  depended  on, 
as  lefs  than  the  common  and  juft  proportion.  But  this 
medium  cannot  be  difcovered  with  any  accuracy.  Graunt 
eftimates  that  two-thirds  of  thefe  16  parifhes  are  within 
the  liberties',  and,  if  this  is  right0  the  medium  of  annual 
burials  in  the  city  and  liberties  in  1631,  was  5,500,  and 
I  in  23!  died  annually ;  or  making  a  fmall  allowance 
for  deficiencies  in  the  bills,  i  in  22. — Mr.  Maitland, 
in  his  Hiftory  of  London,  Vol.  II.  page  744,  by  a  la- 
borious, but  too  unsatisfactory,  investigation,  reduces  this 
proportion  to  I  in  24^  ;  and  on  the  fuppofitions,  that 
this  is  the  true  proportion  dying  annually,  at  all  times ,  in 
London^  and  that  the  deficiencies  in  the  burials  (includ- 
ing the  burials  in  Marybone  and  Pancrafs  parities)  amount 

to 
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high  fuppofitions),  the  number  of  inhabi- 
tants will  be,  224  multiplied  by  28,000,  or 
630,000. 

I  will  juft  mention  here  one  other  in- 
flance  of  exaggeration  on  the  prefent  fub- 
Jed. 

Mr.  Corbyn  Morris,  in  his  ufeful  Obferva- 
tions  on  the  paft  growth  and  prefent  Jl  ate  of  the 
city  of  London y  publifhed  in  1751*  fuppofes 
that  no  more  than  a  6oth  part  of  the  inhabi- 
tants of  London,  who  are  above  20,  die  every 
year,  and  from  hence  he  concludes  that  the 
number  of  inhabitants  was  near  a  million.  In 
this  fuppofition  there  was  an  error  of  at  leaft 
one  half.  According  to  Dr.  Hal/e/s  Table, 
it  has  been  {hewn,  that  a  34th  part  of  all  at 
20  and  upwards,  die  every  year  at  Bre/law. 
In  London,  a  2gth  part,  according  to  Mr. 
Simpfons  Table,  and  alfo  according  to  all 
other  Tables  of  London  Obfervations.  And 
in  Scotland  it  has  been  found  for  many  years, 
that,  of  974  minifters  and  profeflbrs  whofe 

to  3,038  annually  ;  he  determines,  that  the  number  of  in- 
habitants within  the  bills  was  725,903,  in  the  year  1737. 

The  number  of  burials  not  brought  to  account  in  the 
bills  is,  probably,  now  much  greater  than  either  Dr. 
Brakenridge  or  Mr.  Maltland  fuppofe  it.  I  have  reck- 
oned it  lo  high  as  6000,  in  order  to  include  emigrants, 
and  alfo  to  be  more  fure  of  not  falling  below  the  truth. 

It  will  appear  in  the  laft  EfTay,  with  an  evidence  little 
fhort  of  demonftration,  that,  at  leaft,  i  in  20^  die  an- 
nually in  London,  and  that,  confequently,  the  number  of 
inhabitants,  if  the  omiffions  in  the  burials  are  6000, 
cannot  exceed  601,750. 

ages 
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ages  are  27  and  upwards,  a  ^^d  part  have 
died  every  year.  Had,  therefore,  Mr.  Morris 
flated  a  ^oth  part  of  all  above  20  dying 
annually  in  London^  he  would  have  gone  be- 
yond the  truth,  and  his  conclufion  would 
have  been  400,000  lefs  than  it  is. 

Dr.  Erakenridge  oblerved,  that  the  num- 
ber of  inhabitants,  at  the  time  he  calculat- 
ed, was  '127,000  lefs  than  it  had  been.  The 
bills   have   lately  advanced  a  little,  but  ftill 
they  are  much   below  what   they  were  from 
1717  to  1743.     The  medium  of  the  annual 
births*  for  20  years,  from  1716  to  1736,  was 
18,000,  and  of  burials  26,529  ;  and,  by  cal- 
culating from  hence  on  all  the  fame  fuppo- 
fitions  with  thofe   which  made  651,580  to 
be  the  prefent  number  of  inhabitants  in  Lon- 
don, it  will  be  found  that  the  number  then 
was  735,840,  or    84,260  greater   than   the 
number  at   prefent.     London,  therefore,  for 
the  laft  30  years,  has  been  decreafmg  ;  and 
though  now  it  is  increafing  again,  yet  there 
is  reafon   to  think   that  the  additions  lately 
made  to  the  number  of  buildings  round  it, 
are  owing,  chiefly  to  the  increafe  of  luxury, 
and  the  inhabitants  requiring  more  room  to 
live  upon  (a).  It 

(a)  The  medium  of  annual  burials  in  the  97  parifhes 
within  the  walls  was, 

From   i6<J5  to  1664,  32&4 

From  1680  to  1690,         • 3*39 

From   1730  to   1740,  2316 

From  1758  to  1768,         1620 

This 
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It  fhould  be  remembered,  that  the  num- 
ber of  inhabitants  in  London  is  now  fo  much 
lefs  as  I  have  made  it,  than  it  was  40  years 
ago,  on  the  fuppofition,  that  the  proportion 
of  the  omiiTions  in  the  births  to  thofe  in  the 
burials,  was  the  fame  then  that  it  is  now. 
But  it  appears  that  this  is  not  the  fad:. — From 
1728,  (the  year  when  the  ages  of  the  dead 
were  firft  given  in  the  bills]  to  1742,  near  five- 
fixths  of  thofe  who  were  born  died  under  10, 
according  to  the  bills.  From  1742  to  1752 
three  quarters:  And  ever  fmce  1752,  this 
proportion  has  flood  nearly  as  it  is  now,  or 
at  fomewhat  more  than  two-thirds.  The 
omiffions  in  the  births,  therefore,  compared 
with  thofe  in  the  burials,  were  greater  former- 
ly ;  and  this  muft  render  the  difference  be- 
tween the  number  of  inhabitants  now  and 

This  account  proves,  that  though,  fmce  1655,  London 
has  doubled  its  inhabitants,  yet,  within  the  walls,  they 
have  decreafed  ;  and  fp  rapidly  for  the  laft  30  years  as  to 
be  now  reduced  to  one  half. — The  like  may  be  obferved 
of  the  17  parifhes  immediately  without  the  walls.  Since 
2730,  thefe  parifhes  have  been  decreafing  fo  faft,  that 
the  annual  burials  in  them  have  funk  from  8,672  to  5,432, 
and  are  now  lower  than  they  were  before  the  year  1660. 
In  Weftminfler,  on  the  contrary,  and  the  23  out-pariflies 
In  Middlefex  and  Surrey,  the  annual  burials  have  fmce  1660 

advanced  from  about  4000  to   16,000. Thefe  fafts 

prove,  that  the  inhabitants  of  London  are  now  much  lefs 
crowded  together  than  they  were.  It  appears,  in  parti- 
cular, that  within  the  walls  the  inhabitants  take  as  much 
room  to  live  upon  as  double  their  number  did  formerly. 
—The  very  fame  conclufions  may  be  drawn  from  an 
examination  of  the  chriftenings* 

formerly 
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formerly  fomewhat  lefs  confiderable  than  it 
may  feem  to  be  from  the  face  of  the  bills. 
One  reafon,  why  the  proportion  of  the  a- 
mounts  of  the  births  and  burials  in  the  bills, 
comes  now  nearer  than  it  did,  to  the  true  pro- 
portion, may,  perhaps,  be,  that  the  number 
of  DifTenters  is  leffened.  The  Foundling 
Hofpital  alfo  may  have  contributed  a  little  to 
this  event,  by  leffening  the  number  given  in 
the  bills  as  having  died  under  10,  without 
taking  off  any  from  the  births  -,  for  all  that 
die  in  this  hofpital  are  buried  at  Pancrafs 
church,  which  is  not  within  the  bills.  See 
the  preface  to  a  collection  of  the  yearly  bills 
of  mortality  from  1657  to  1758  inclufive, 

P-  15- 

I  will  add,  that  it  is  probable  that  London 

is  now  become  lefs  fatal  to  children  than  it 
was ;  and  that  this  is  a  further  circumftance 
which  muft  reduce  the  difference  I  have 
mentioned  $  and  which  is  likewife  neceflary 
to  be  joined  to  the  greater  deficiencies  in  the 
births,  in  order  to  account  for  the  very  fmall 
proportion  of  children  who  furvived  10  years 
of  age,  during  the  two  firft  of  the  periods  I 
have  fpecified. — Since  1752,  London  has  been 
thrown  more  open.  The  cuftom  of  keeping 
country-houfes,  and  of  fending  children  to 
be  nurfed  in  the  country,  has  prevailed  more. 
But,  particularly,  the  deftruclive  ufe  of  fpi- 
rituous  liquors  among  the  poor  has  been 
checked. 

I  have 


tie  State  ^London,  Population,  &c.   193 

I  have  {hewn  that  in  London,  even  in  its 
prefent  ftate,  and  according  to  the  moil:  mo- 
derate computation,  half  the  number  born 
die  under  three  years  of  age.  In  Vienna  un- 
der two.  In  Mancbejhr,  under  Jive.  In  AV- 
wicb,  under  Jive.  In  Northampton^  under 
tcn(a}*-~-  But  it. appears  fromGraunf's  (H)  ac- 
curate account  of  the  births,  weddings,  and 
burials  in  three  country  pariihes  for  90  years; 
and  alfo,  from  Dr.  SAort's  collection  of  ob~ 
fervations  in  his  Comparative  Hiftory,  and 
his  Treatife  entitled,  New  Qbfervations  on 
Town  and  Country  Bills  of  Mortality ;  that  in 
country  villages  and  parifhes,  the  major  part 
live  to  mature  age,  and  even  to  marry.  In 
the  pariih  of  Holy-Crofs  (c]9  in  Salop)  it  ap- 
pears 

(a)  See  the  Tables  .at  the  end  of  this  work. 

(b)  See  Natural  and  Political  Obfcrvations  on  the  Bills  of 
Mortality,  by  Capt.  John  Graunt,  *F.  R.  S.— See  alfo  Mr. 
Derbarris  Phiftco -Theology,   p.  174,  where  it  appears,   that 
in  the  parifh  of  Aynho  in  Northampionjhire9  tho'  the  births 
had  been,  for  118  years,  to  the  marriages  as  6  to  i  ;  yet 
the  burials  had  been  to  the  marriages  only  as  3!  to  I. 

(c)  This  parifh  contains  in  it  a  village  which  is  a  part 
of  the   fuburbs  of  Shreujbury.     It  confifts  of  1400  acres 
of  arable   and   pafture  land  ;   befides  300  acres  taken  up 
by  hftufes  and  gardens.     It  is  fix  miles  in  circumference  ; 
half  of  which  lies  along  the  banks  of  the  river  Severn. — * 
I  mention  thefe  particulars  to  (hew,  that  it  may  be  reck- 
oned a  country  parifh  ;  tho',  perhaps,  not  perfectly  fo,  on 
account  of  its  nearnefs  to  Shreivfbury. — The  chriftenings 
in  it  exceed  the  burials  a  little  j  and  the  number  of  in- 

O  habitants 
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pears  from  a  curious  regifter,  which  has  been 
kept  by  the  Rev.  Mr.  Gorfuch,  the  vicar, 
that,  of  655  who  have  died  there  at  all  ages 
for  the  laft  20  years,  321,  or  near  one  half, 
have  lived  to  30  years  of  age  :  And,  by 
forming  a  Table  of  Obfervations  from  this 
regifter,  in  the  manner  which  will  be  de- 
fcribed  in  the  laft  Effay,  I  find  that  a  child 
juft  born  in  this  parifh  has  an  expectation  of 
33  years ;  and  that,  in  general,  under  the  age 
of  ^o,  the  expectations  of  lives  here  exceed 
thofe  in  London,  in  the  proportion  of  about 
4  to  3. — In  the  parifh  of  Ackwortb,  Tork- 
JJ^ire,  mentioned  in  the  note,  p.  1 84,  it  ap- 
pears, from  an  exaft  account  kept  by  Dr. 
Lee9  of  the  ages  at  which  all  died  there  for 
20  years,  or  from  174710  1767,  that  half 
the  inhabitants  live  to  the  age  of  46 — In  the 
province  of  Vaud,  Switzerland,  confifting  of 

habitants  (moflly  labouring  people)  has,  for  the  laft  20 
years,  kept  nearly  to  1050,  without  any  confiderable  in- 
creafe. — The  regifter  of  this  parifh  from  1750  to  1760, 
has  been  published  in  the  Llld  volume  of  the  Philefcphical 
TranfatlionS)  Parti.  Art.  25.  And  a  continuation  of  it 
from  1760  to  1770,  has  been  lately  communicated  and 
read  to  the  Royal  Society.  It  is  kept  with  particular 
care  and  accuracy  by  Mr.  Gorfuch ;  and  furnifhes  very 
ufeful  data  for  determining  the  difference  in  value  be- 
tween town  and  country  lives. —  It  deferves  to  be  men- 
tioned particularly,  that  no  foreigners  or  Jlrangers^  who 
happen  to  die  in  this  parifh,  or  who  may  be  brought  into 
it  to  be  buried,  are  entered  into  the  regifter :  Nor  are 
any  of  the  fixed  inhabitants  omitted,  tho'  carried  out  to 
be  buried. 
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112,951  inhabitants,  half  live  to  41.  —  -So 
great  is  the  difference  between  the  duration 
of  human  life  in  towns  and  in  the  country.  — 
Further  evidence  for  the  truth  of  this  ob- 
fervation  may  be  deduced  from  the  account 
given  by  Dr.  Thomas  Heberden+  and  publifh- 
ed  in  the  Philofophical  Tran  factions  (Vol. 
LVII.  p.  461),  of  the  increafe  and  mortality 
of  the  inhabitants  of  the  ijland  of  Madeira. 
In  this  ifland,  it  feems,  the  weddings  have 
been  to  the  births,  for  8  years,  from  1759 
to  1766,  as  10  to  46.8;  and  to  the  burials, 
as  10  to  27.5,  or  9  to  24.75.  Double  thefe 
proportions,  therefore,  or  the  proportion  of 
20  to  46.8,  and  of  1  8  to  24.75,  are  the 
proportions  of  the  number  marrying  annu- 
ally, to  the  number  born  and  the  number 
dying.  Let  one  marriage  in  three  be  a  2d  or 
(a)  3d  marriage  on  the  ride  of  either  the  man 
or  the  woman  ;  or,  in  other  words,  let  one  in 
fix  of  all  that  marry  be  widows  and  widowers  ; 
and  9  marriages  will  imply  15  perfons  who 
have  grown  up  to  maturity,  and  lived  to 
marry  once  or  oftener  ;  and  the  proportion 
of  the  number  marrying  annually  the  firft 
time,  to  the  number  dying  annually,  will 
be  1  5  to  24.75,  or  3  to  5*  ^  ma7  ^eem  to 


(rf)  This  proportion  is  taken  from  fa&.—  In  all  Pome- 
rania^  during  9  years^  from  1748  to  1756,  the  number  of 
perfons  who  married  was  56,956;  and  of  thefe,  10,586 
were  widows  and  widowers.  Sufnilch's  Works,  Vol.  I. 
Tables,  p,  08. 

O    2  follow 
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follow  from  hence,  that  in  this  ifland  three* 
fifths  of  thofe  who  die  have  been  married  ; 
and,  confequently,  that  only  two-fifths  of  the 
inhabitants  die  in  childhood  and  celibacy  ; 
and  this  would  be  a  juft  conclusion  were 
there  no  increafe,  or  had  the  births  and  bu- 
rials been  equal.  But  it  muft  be  remem- 
bered, that  the  general  erFecl:  of  an  increafe 
while  it  is  going  on  in  a  country,  is  to  ren- 
der the  proportion  of  perfons  marrying  an- 
nually, to  the  annual  deaths,  greater,  and  to 
the  annual  births  lefs,  than  the  true  propor- 
tion marrying,  out  of  any  given  number 
born.  This  proportion  generally  lies  be- 
tween the  other  two  proportions,  but  always 
neareft  to  the  firft  (a) ;  and,  in  the  prefent 
cafe,  it  cannot  be  fo  little  as  one  half.  A- 
greeably  to  this,  it  appears  alfo  from  Dr. 

Heberden's 


(a)  In  a  country  where  there  is  no  increafe  or  de- 
creafe  of  the  inhabitants,  and  where  alfo  life,  in  its  firft 
periods,  is  fo  ftable,  and  marriage  fo  much  encouraged, 
that  half  of  all  who  are  born  live  to  be  married,  the  #«- 
nual  births  and  burials  muft  be  equal,  and  alfo  quadruple 
the  number  of  weddings,  after  allowing  for  ad  and  gd 
marriages.  Suppofe  in  thefe  circumftances  (every  thing 
elfe  remaining  the  fame)  the  probabilities  of  life,  during  its 
firft  ftages,  to  be  improved.  In  this  cafe,  more  than  half 
the  born  will  live  to  be  married,  and  an  increafe  will  take 
place.  The  births  will  exceed  the  burials,  and  both  fall 
below  quadruple  the  weddings  ;  or,  which  is  the  fame, 
below  double  the  number  annually  married. — Suppofe 
next  (the  probabilities  of  life  and  the  encouragement  to  mar- 
riage remaining  the  fame)  the  prolificknefs  only  of  the 

mar- 
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Jleberdens  account,  that  the  expectation  of  a 
child  juil  born  in  Madeira  is  about  39  years ; 


or 


marriages  to  be  improved.  In  this  cafe  it  is  plain,  that 
an  increafe  alfo  will  take  place  ;  but  the  annual  births  and 
burials,  in/lead  of  being  left,  will  now  both  rife  above 
quadruple  the  weddings ;  and  therefore  the  proportion  of 
the  born  to  that  part  of  the  born  who  marry  (being  by 
fuppofition  two  to  one)  will  be  lefs  than  the  proportion 
of  either  the  annual  births  or  the  annual  burials,  to  the 
number  marrying  annually > — Suppofe  again  (the  enconn.ge- 
Mcut  to  marriage  remaining  the  lame)  that  the  probabilities 
of  life  and  the  prolifaknefs  of  marriages  are  both  improved. 
In  this  cafe,  a  more  rapid  increafe  will  take  place,  or  a 
greater  excefs  of  the  births  above  the  burials  ;  but  at  the 
lame  time  they  will  keep  nearer  to  quadruple  the  wed- 
dings, than  if  the  latter  caufe  only  had  operated,  and 
produced  the  fame  increafe.— I  mould  be  too  minute  and 
tedious,  were  I  to  explain  thefe  obfervations  at  large.  It 
follows  froi.i  them,  that,  in  every  country  or  fituation 
where,  fora  courfe  of  years,  the  burials  have  been  either 
equal  to  or  lefs  than  the  births,  and  both  under  quadruple 
the  marriages ;  and  alfo  that,  wherever  the  burials  are 
lefs  than  quadruple  the  annual  marriages,  and  at  the  fame 
time  the  births  greater^  there  the  major  part  of  all  that 
are  born  live  to  marry. 

I  have  (hewn  how  the  allowance  is  to  be  made  for  2d 
:ir,d  3d  marriages.  Very  wrong  conclufions  will  be  drawn 
if  this  allowance  is  not  made.  But  it  is,  in  part,  com- 
penf.ued  by  the  natural  children  which  are  included  in 
the  births,  and  which  raife  the  proportion  of  the  births 
to  the  weddings  higher  than  it  ougjht  to  be,  and  there- 
fore bring  it  nearer  to  the  true  proportion  of  the  number 
born  annually,  to  thofe  who  marry  annually,  after  de- 
ducting thofe  who  marry  a  2d  or,  3.!  time. 

In  drawing  conclufions  from  the  proportion  of  annual 
births  and  burials,  in  different  foliations,  fome  writers 
on  the  increafe  of  mankind,  have  not  given  due  attention 
to  the  difference  in  thefe  proportions,  arifing  from  the 
different  circum (lances  of  increafe  or  decreaie  among  a 
O  3  people. 
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or  more  than  double  the  expectation  of  a 
child  juft  born  in  London.  For  the  number 
of  inhabitants  \Yas  found,  by  a  furvey  made 
in  the  beginning  of  the  year  1767,  to  be 
64,614.  The  annual  medium  of  burials 
had  been,  for  eight  years,  1293  ;  of  births 
220  r.  The  number  of  inhabitants,  divided 
by  the  annual  medium  of  burials,  gives 
49.89;  or  the  expectation  nearly  of  a  child 
juft  born,  fuppofmg  the  births  had  been 
1293,  and  conftantly  equal  to  the  burials9 
the  number  of  inhabitants  remaining  the 
fame.  And  the  fame  number,  divided  by 
the  annual  medium  of  births9  gives  29.35; 
or  the  expectation  of  a  child  juft  born,  fup- 
pofing  the  burials  2201,  the  number  of  births 
and  of  inhabitants  remaining  the  fame.  And 
the  true  expectation  of  life  muft  be  fome-r 
where  near  the  mean  between  49.89  an4 


people.  One  inftance  of  this  I  have  now  mentioned  j 
and  one  further  inftance  of  it  is  necefiary  to  be  mentioned. 
The  proportion  Biannual  births  to  weddings  has  been 
coniidered  as  giving  the  true  number  of  children  derived 
from  each  marriage,  taking  all  marriages  one  with  ano- 
ther. But  this  is  true  only  when,  for  many  years,  the 
births  and  burials  have  kept  nearly  equal.  Where 
there  is  an  excefs  of  the  births  occafioning  an  increafe, 
the  proportion  of  annual  births  to  weddings  muft  be  lefs 
fhan  the  proportion  of  chil  'ien  derived  from  each  mar- 
fiage  •'  and  the  contrary  aiult  tafce  place  where  there  is  a 
(Ijecreafe, 

Again  ; 
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Again  :  A  5Oth  part  of  the  inhabitants  of 
Madeira,  it  appears,  die  annually.  In  Lon- 
don, I  have  ihewn,  that  above  twice  this 
proportion  dies  annually.  In  fmaller  towns 
a  fmaller  proportion  dies  (a) ;  and  the  births 
alfo  come  nearer  to  the  burials. — In  general ; 
there  feems  reafon  to  think  that  in  towns 
(allowing  for  particular  advantages  of  fitua- 
tion,  trade,  police,  cleanlinefs,  and  open- 
nefs,  which  fome  towns  may  have,)  the  ex- 
cefs  of  the  burials  above  the  births,  and  the 
proportion  of  inhabitants  dying  annually, 
are  more  or  lefs  as  the  towns  are  greater  or 
fmaller.  In  London  itfelf,  about  160  years 
ago,  when  it  was  fcarcely  a  fourth  of  its 
prefent  bulk,  the  births  were  much  nearer 

(a)  In  London,  this  proportion  is,  at  the  highefr,  i  in 
2O-J. — In  Norwich^  i  in  24-'-. — In  Northampton,  i  in  26^. 
See  the  laft  EfTay.  In  the  parifh  of  Ncwbury,  Berks, 
confuting  of  3732  perfons,  all  town  inhabitants,  the  an- 
nual medium  of  deaths  for  19  years,  or  from  1/47  to 
1765,  has  been  136.  In  this  town,  therefore,  i  in  27- 
die  annually.  The  contiguous  parifh  of  Speen  confifted, 
in  1757,  of  1 200  inhabitants,  about  520  of  whom  were 
inhabitants  of  that  part  of  the  town  of  Ncwbury  which  is 
in  this  pariih,  and  the  reft  were  country  inhabitants.  For 
34  years,  or  from  1724  to  1/57,  thirty-nine  died  here 
annually,  or  I  in  31. — In.  both  thefe  parifhes  the  births 
and  burials  are  nearly  equal. — I  believe  thefe  facts  may 
be  depended  on  ;  and  they  feem  to  (hew  us  very  di- 
flinctly  the  gradations  in  the  degrees  of  human  mortality 
from  great  towns  to  moderate  towns,  and  from  ?nodsra1e 
towns  to  Jmall  towns,  and  to  parifhes,  confining  partly 
of  town  and  partly  of  country  inhabitants.  The  next 
note  will  (hew  what  the  degree  of  humati  mortality  is  in 
places  purely  country. 

04  to 
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to  the  burials,  than  they  are  now.  But 
in  country  parifhes  and  villages,  the  births 
almoft  always  exceed  the  burials ;  a'nd  I 
believe  it  feldoni  happens  that  more  than 
a  4oth  (a}  part  of  the  inhabitants  die  an- 
nually. In  the  four  provinces  of  New-Eng- 
land there  is  a  very  rapid  increafe  of  the 
inhabitants;  but,  notwithftanding  this,  at 
Bo/Ion,  the  capital,  the  inhabitants  would 

(a]  According  to  Graunt's  account  of  a  parifh  in  Uwnp^ 
Jhire^  not  reckoned,  he  lays,  remarkably  healthful,  a  5Oth 
part  of  the  inhabitants  had  died  annually  for  90  years, 
Natural  and  Political Obfervattons^  &c.  Chap,  xii.— In  the 
parifh  of  Ackworth  already  mentioned,  one  of  47  die  an- 
nually. In  the  province  of  Vaud^  Switzerland,  one  in  45 
die  annually.  See  page  195,  and  the  firft  part  of  the  Sup" 
plement.  In  1098  country  parifhes,  mentioned  by  Sufmilch9 
the  annual  average  of  deaths,  for  fix  years,  ending  in 
1749,  was  5255.  The  number  of  inhabitants  was  225,357. 
One,  therefore,  in  43  died  annually.— In  106  other  pa- 
rifhes,  mentioned  by  him,  this  proportion  was  I  in  50. 

In  the  dukedom  of  Wurtemberg,  the  inhabitants,  Mr. 
Snfmikb  fays,  are  numbered  every  year  ;  and  from  the  ave- 
rage of  five  years,  ending  in  1754,  it  appeared  that,  taking 
the  towns  and  country  together,  j  in  32  died  annually.—- 
In  another  province,  which  he  mentions,  confiding  of 
635,998  inhabitants,  i  in  33  died  annually.  From  thefe 
facts  he  concludes,  that,  taking  a  whole  country  ingrofs, 
including  all  cities  and  villages,  mankind  enjoy  among 
them  about  32  or  33  years  each  of  exiftence.  And  this, 
very  probably,  may  not  be  far  from  the  truth  in  the  pre- 
lent  (late  of-moft  of  the  kingdoms  of  Europe.  And  it  will 
follow,  that  a  child  born  in  a  country  parifh  or  village, 
has,  at  lead,  an  expectation  of  36  or  37  years-;  fuppofing 
the  proportion  of  country  to  town  inhabitants  to  be  as  3  ~ 
to  I  ;  which,  I  think,  this  ingenious  writer's  obfervatiuns 
prove  to  be  nearly  the  cafe  in  Puimrania^  Erandcnburgh^ 
and  fome  other  kingdoms, 

decreafe 
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decreafe,  were  there  no  fupply  from  the 
country  :  for,  if  the  account  I  have  feen  is 
juft,  from  1731  to  1762,  the  burials  all  a- 
long  exceeded  the  births  (a).  So  remarkably 
do  towns,  in  confequence  of  their  unfavour- 
ablenefs  to  health,  and  the  luxury  which 
generally  prevails  in  them,  check  the  increafe 
of  countries. 

Healthfulnefs  and  prolificknefs  are,  pro- 
bably, caufes  of  increafe  feldom  feparated. 
In  conformity  to  this  obfervation,  it  appears 
from  comparing  the  births  and  weddings, 
in  countries  and  towns  where  regifters  of 
them  have  been  kept,  that  in  the  former, 
marriages,  one  with  another,  feldom  produce 
lefs  than  four  children  each ;  generally  be- 
tween four  and  five,  and  fometimes  above 
five.  But  in  towns  feldom  above  four;  ge- 
nerally between  three  and  four ;  and  fome- 
times under  three  (^). 

(a)  See  a  particular  account  of  the  births  and  burials 
in  this  town  from  1731  to  1752  in  the  Gentleman's  Ma* 
gazine  for  1753,  P-  4*3- 

(b)  Any  one   may  fee  what  evidence  there  is  for  this, 
by  con'fulting  Dr.  ffiorfs  two  books  already  quoted,  and 
the  Abridgment  of  the  Pbilofophhal  Tranfaftions^  Vol.  VII. 
part  iv.  p.  46,  and  Graunt's  account  already  quoted,  of  the 
births,  weddings,  and  burials  in  three  country  parilhes  for 
90  years  j  compared  with  fimilar  accounts  in  towns.     In 
conhdering  thcfe  accounts,   it  (hould    not   be  forgotten 
that  allowances  miift   be   made  for  the  different  circum- 
ftances   of  increafe  or  decreafe  in  a  place,  agreeably  to 
the  obfervation  at  the  end  of  the  note  in  page  196. 

I  have 
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I  have  fometirnes  heard  the  great  num- 
ber of  old  people  in  London  mentioned, 
to  prove  its  favourablenefs  to  health  and 
long  life.  But  no  obfervation  can  be  more 
erroneous.  There  ought,  in  reality,  to  be 
more  old  people  in  London^  in  proportion  to 
the  number  of  inhabitants,  than  in  any 
fmallef  towns ;  becaufe  at  leaft  one  quarter 
of  its  inhabitants  are  perfons  who  come  in- 
to it  from  the  country,  in  the  moft  robuft 
part  of  life,  and  with  a  much  greater  proba- 
bility of  attaining  to  old  age,  than  if  they  had 
come  into  it  in  the  weaknefs  of  infancy. 
But,  notwithftanding  this  advantage,  there 
are  much  fewer  perfons  who  attain  to  great 
ages  in  London,  than  in  moft  other  places 
where  obfervations  have  been  made. — At 
BreJIaw  it  appears,  by  Dr.  Halleys  Table, 
that  41  of  1238  born,  or  a  3Oth  part,  live 
to  be  80  years  of  age.  The  fame,  I  am  in- 
formed, is  true  of  Manchester  (a). — In  the 
pariih  of  All-faints,  in  Northampton,  an  ac- 
count has  been  kept  ever  fince  1733  of  the 
ages  at  which  the  inhabitants  die;  and  I 
find  that  a  22d  part  die  there  turned  of  80. 
At  Norwich  a  like  account  has  been  kept ; 
and  it  appears,  that  for  the  laft  30  years,  a 

(a)  The  account  I  have  here  given  of  Mancbeflery  and 
alfo  in  page  193,  187,  184,  I  owe  to  the  information  of 
Dr.  Percival,  a  very  ingenious  and  able  phyfician  in  this 
town,  and  author  of  the  EJlays  Medical  and  Experimental, 
lately  publifhed.' 


i 
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27th  part  of  the  inhabitants  have  died,  turn- 
ed of  the  fame  age. According  to  Mr. 

KerJJeboom  s  Table  of  Obfervations,  publifli- 
ed  at  the  end  of  the  third  edition  of  Mr.  DC 
Moivres  Treatife  on  the  Doftrine  of  Chances, 
a  \^th  part  die  turned  of  80.  And  this  is 
the  very  proportion  that  died  turned  of  80 
in  the  parifli  of  Ackwortb,  for  the  20  years, 
mentioned  page  194.  In  the  pariih  of 
Holy-Crofs,  already  mentioned,  p.  184  and 
p.  193,  the  eleventh  part  of  the  inhabitants 
live  to  80  (a).  See  Table  III.  Supplement. 
— But  in  London,  for  30  years,  ending  at 
the  year  1768,  only  25  of  every  1000,  who 
have  died,  or  a  4oth  part,  have  lived  to  this 
age ;  which  may  be  eafily  difcovered,  by  di- 
viding the  fum  of  all  who  have  died  during 
thefe  years  at  all  ages,  by  the  fum  of  all  who 
have  died  above  80. 

Among  the  peculiar  evils  to  which  great 
towns  are  fubjedt,  I  might  further  mention 

(a)  This,  however,  will  appear  itfelf  inconfiderable, 
when  compared  with  the  following  account :  u  In  1761 
**  the  burials  in  the  diftri£t  of  Cbrijtianna^  in  Norway^ 
"  amounted  to  6,929  and  the  chriitenings  to  1.1,024. 
<c  Among  thofe  who  died,  394,  or  I  in  18,  had  lived  to 
*c  the  age  of  90;  63  to  the  age  of  100,  and  feven  to  the 
"  age  of  101. — In  the  diocefe  of  Bergen,  the  perfons 
"  who  died  amounted  only  to  2,580,  of  whom  18  lived 
*'  to  the  age  of  100  ;  one  woman  to  the  age  of  104,  and 
f*  another  woman  to  the  age  of  108." 


Sec  the  Annual  Regifler  for  1761,  p, 


191. 

the 
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the  PLAGUE.  Before  the  year  1666,  this 
dreadful  calamity  laid  London  ajmofi  wafte 
once  in  every  15  or  20  years;  and  there  is 
no  reaibn  to  think,  that  it  was  not  generally 
bred  within  itielf.  A  moft  happy  alteration 
has  taken  place ;  which,  perhaps,  in  part  is 
owing  to  the  greater  advantages  of  cleanlU 
nefs  and  openneft,  which  London  has  enjoyed 
fince  it  was  rebuilt  •,  and  which  lately  have 
been  very  wifdy  improved. 

The  fads  I  have  now  taken  notice  of  are 
fo  important  that5  I  think  they  deferve  more 
attention  than  has  been  hitherto  bellowed 
upon  them.  Every  one  knows  that  th$ 
ftrength  of  a  (late  confirms  in  the  number  of 
people.  The  encouragement  of  .population, 
therefore,  ought  to  be  one  of  the  firft  ob-^ 
je£ts  of  policy  in  every  ftate  ;  and  feme  of 
the  worft  enemies  of  population  are  the  lux- 
ury, the  licentioufnefs,  and  debility  produced 
and  propagated  by  great  towns. 

I  have  obferved  that  London  is  now  (a) 
increaling.  But  it  appears,  that,  in  truth, 

this 


.(<?.)  This  increafe  is  greater  than  the  bills  {hew,  on 
account  of  the  omiffion  in  them  of  the  two  parifhes  which 
have  been  moil  increafed  by  new  buildings;  1  mean 
Marylone  and  Pancrufs  pariihes.  The  former  of  thefe 
parifhes  is  now  one  of  the  largeft  in  London.  The  an- 
nual medium  of  burials  in  it  for  the  lad:  10  years  has 
btcu  732. — In  Pdncffrfs  paridi  this  medium,  for  the  fame 

time. 
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this  is  an  event  more  to  be  dreaded  than  de- 
fired.  The  more  London  increafes,  the  more 
the  reft  of  the  kingdom  muft  be  deferted  ; 
the  fewer  hands  muft  be  left  for  agriculture ; 
and,  confequently,  the  lefs  muft  be  the  plen- 
ty, ana  the  higher  the  price  of  all  the  means 
of  fubfiftence.  Moderate  towns,  being  feats 
of  refinement,  emulation,  and  arts,  may  be 
public  advantages.  But  great  towns,  long 
before  they  grow  to  half  the  bulk  of  London, 
become  checks  on  population  of  too  hurtful 
a  nature,  nurfcries  of  debauchery  and  volup- 
tuoufnefs ;  and,  in  many  refpeds,  greater 
evils  than  can  be  compenfated  by  any  ad- 
vantages (a). 

Dr. 


time,  has  been  309. — It  will,  perhaps,  be  a  fatisfadtion 
to  fome  to  be  further  informed,  that,  from  an  accurate 
account  taken  in  March  1772,  it  appeared,  that  the  num- 
ber of  inhabitants  in  that  part  of  this  laft  parifh  which 
joins  to  London  was  then  3479,  of  whom  1594.  were 
lodgers ;  and  that  the  number  of  bufes  was  476,  of  which 
about  330  have  been  built  within  thefe  feven  years. — It 
will  be  obferved  here,  that,  in  this  part  of  Pancrafs  pa- 
rifh,  there  are  above  feven  perfons  to  a  houfe  ;  but  it 
fhould  be  obferved  likewife,  that  it  confifts  chiefly  of 
lodgmg-hoiifes,  and  that  the  account  was  taken  at  a  time 
of  the  year  when  it  was  fulleft  of  lodgers;  and  that,  con- 
fequently, no  conclufion  can  be  drawn  from  hence  with 
refpect  to  the  proportion  of  inhabitants  to  houfes  irt  Lon- 
don in  general. 

(a]  The  mean  annual  births,  weddings,  and  burials  in 
the  following  towns,  for  fome  of  the  laft  years,  have  been 
nearly, 

At 
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Dr.  Heberden  obferves  that,  in  Madeira^ 
the  inhabitants  double  their  own  number  in 
84  years.  But  this  (as  you,  Sir,  well  know) 
is  a  very  flow  increafe,  compared  with  that 
which  takes  place  among  our  colonies  in 
AMERICA.  In  the  back  fettlements,  where 
the  inhabitants  apply  themfelves  entirely  to 
agriculture,  and  luxury  is  not  known,  they 
double  their  own  number  in  15  years;  and 
all  thro'  the  northern  colonies,  in  25  years  (a). 
This  is  an  inftance  of  increafe  fo  rapid,  as  to 
have  fcarcely  any  parallel.  The  births  in 
thefe  countries  muft  exceed  the  burials 
much  more  than  in  Madeira  •>  and  a  greater 
proportion  of  the  born  muft  reach  maturi- 
ty. —  In  1738,  the  number  of  inhabitants  in 
New  Jerjey  was  taken  by  order  of  the  go- 

Births.         Weddings.       Burials. 

At  Paris,      —       •  —  19,100     —     434-OO     —     19,400 
Vienna,  from        1       0 

,757  .o  .769    f  5'8C°  ~  ~  6'6°° 

Amfterdam,      «  -  4,600  •  —  2,400     —  8,000 

Copenhagen,        —  2,700  —  886     —  3>3OO 
Berlin,  fore  years,  i 

".  I    3.»5S  -  98°     -  5,°54 


It  deferves  notice,  that  before  1770,  all  that  died  in  the 
hofpitals  at  Vienna  were  omitted  in  the  bills.—  Of  the 
Paris  bills  a  more  particular  account  will  be  given  in  the 
Poftfcript  to  this  Effay. 

(a)  See  a  Difcourfe  on  Chrijlian  Unlon^  by  Dr.  Styles  , 
Bojlon,  1761,  p.  103.  109,  &c.  —  See  alfo,  The  Inter  ejl  of 
Great  Britain  confidered  'with  regard  to  her  Colonies^  together 
with  Obfcrvations  concerning  the  Increafe  of  Mankind,  peopling 
tf  Countries^  &c.  p.  35.  2d  edit.  London^  1761. 

vernment, 
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vernment,  and  found  to  be  47,369.  Seven 
years  afterwards,  the  number  of  inhabitants 
was  again  taken ;  and  found  to  be  increafed, 
by  procreation  only,  above  14,000;  and  very 
near  one  half 'of  the  inhabitants  were  found 
to  be  under  (a)  16  years  of  age.  In  22  years, 
therefore,  they  muft  have  doubled  their  own 
number,  and  the  births  muft  have  exceeded 
the  burials  2000  annually.  As  the  increafe 
here  is  much  quicker  than  in  Madeira,  we 
may  be  fure  that  a  fmaller  proportion  of  the 
inhabitants  muft  die  annually.  Let  us, 
however,  fuppofe  it  the  fame,  or  a  5oth  part. 
This  will  make  the  annual  burials  to  have 
been,  during  thefe  feven  years,  1000;  and 
the  annual  births  3000;  or  an  i8th  part  of 
the  inhabitants. — Similar  obfervations  may 
be  made  on  the  much  quicker  increafe  in 
Rhode  I/land,  as  related  in  the  preface  to  the 
ColleSion  of  the  London  Bills  of  Mortality ;  and 
alfo  in  the  valuable  pamphlet  laft  quoted,  on 
the  Inter  eft  of  Great  Britain  'with  regard  to  her 
Colonies,  p.  36. — What  a  prodigious  differ- 
ence muft  there  be,  between  the  vigour  and 
the  happinefs  of  human  life  in  fuch  fitua- 
tions,  and  in  fuch  a  place  as  London  ? — The 
original  number  of  perfons  who,  in  1643, 
had  fettled  in  New-Englaiid,  was  21,200. 
Ever  iince,  it  is  reckoned,  that  more  have 

(a]  According  to  Dr.  Halleys  Table,  the  number  of 
the  living  under  16,  is  but  a  third  of  all  the  living  at  all 

left 
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left  them  than  have  gone  to  them  (a).  In 
the  year  1760,  they  were  increafed  to  half  a 
million.  They  have,  therefore,  all  along 
doubled  their  own  number  in  25  years.  And 
if  they  continue  to  increafe  at  the  fame  rate, 
they  will,  70  years  hence,  in  New-England 
alone,  be  four  millions  j  and  in  all  North 
America,  above  twice  the  number  of  inhabi- 
tants in  Great  Britain  (<£).~—  But  I  am  wan- 
dering from  my  purpofe  in  this  letter.  The 

point 

(a]  See  Dr.  Styles's  pamphlet,  juft  quoted,  p.  no,  &c. 

(b)  The  rate  of  increafe,  fuppofing   the  procreativc 
powers  the  fame,  depends  on  two  caufes  :  The  "  encoa- 
tc  ragement  to  marriage  ;"  and  the  "  expectation  of  a  child 
cc  juft  born."     When  one  of  thefe  is  given,  the  increafe 
wiil  be  always  in  proportion  to  the  other.     That  .is ;  As 
much  greater  or  lefs   as  the  ratio  is  of  the  numbers  who 
reach  maturity,  and  of  thofe  who  marry,  to  the  number 
born,  fo  much  quicker  orfawer  will  be  the  increafe. — Let 
us  fuppofe  the  operation  of  thefe  caufes  fuch,  as  to  produce 
an  annual  excefs  of  the  births  above  the  burials,  equal  to  a 
36th  part  of  the  whole  number  of  inhabitants.     It  may 
feem  to  -follow  from   hence,  that  the  inhabitants  would 
double  their  own  number  in   36  years  ;  and  thus  fome 
have  calculated.     But  the  truth  is,  that  they  would  dou- 
ble their  own  number  in  much  lefs  time.     Every  addition 
to  the  number  of  inhabitants  from  the  births,  produces  a 
proportionably  greater  ruimber  of  births,  and  a  greater 
excefs  of  thefe  abpve  the  burials  ;  and  if  we  fuppofe  the 
excefs  to  increafe  annually  at  the  fame  rate  with  the  in- 
habitants, or  fo  as  to  preferve  the  ratio  of  it  to  the  num- 
ber of  inhabitants  always   the  fame,  and  call  this  ratw 
-5  the  period  of  doubling  will  be,  the  quotient  produced 

by  dividing  the  logarithm  0(2  by  the  difference  between 
the  logarithms  of  r  -f-  I  and  r ;  as  might  be  eafily  de- 
monftrated.  In  the  prefent  cafe,  r  being  36,  and  '"-hi 

being 
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point  I  had  chiefly  in  view  was,  the  prefent 
ftate  of  London  as  to  healthfulnefs,  number 

of 

being  37,  the  period  of  doubling  comes  out  25  years*  If 
r  is  taken  equal  to  22,  the  period  of  doubling  will  be  15 
years. — But  it  is  certain  that  this  ratio  may,  in  many 
ihuations,  be  greater  than  ^  ;  and,  inftead  of  remaining 
the  fame,  or  becoming  lefs,  it  may  increafe^  the  confe- 
quence  of  which  will  be,  that  the  period  of  doubling  will 
be  {horter  than  this  rule  gives  it. — According  to  Dr* 
Halleys  Table,  the  number  of  perfons  between  20  and 
42  years  of  age  is  a  third  part  of  the  whole  number  living 
at  all  ages.  The  prolific  part,  therefore,  of  a  country 
may  very  well  be  a  4th  of  the  whole  number  of  inhabi- 
tants ;  and  fuppofmg  four  of  thefe,  or  every  other  mar- 
riage between  perfons  all  under  42,  to  produce  ane  birth 
every  year,  the  annual  number  of  births  will  be  a  i6th 
part  of  the  whole  number  of  people.  And,  therefore* 
fuppofmg  the  burials  to  be  a  48th  part,  the  annual  excefs 
of  the^births  above  the  burials  will  be  a  24th  part,  and  the 
period  of  doubling  17  years. — The  number  of  inhabi^ 
tants  in  New-England  was,  as  I  have  faid  from  Dr.  Styles'* 
pamphlet,  half  a  million  in  1760.  If  they  have  gone  on 
increafmg  at  the  fame  rate  ever  fince,  they  muft  be  now 
640,000  ;  and  it  feems  to  appear  that  in  fadt  they  are  now? 
more  than  this  number.  For,  fince  writing  the  above 
obfervations,  I  have  feen  a  particular  account,  grounded 
chiefly  on  furveys  lately  taken  with  a  view  to  taxation^ 
and  for  other  purpofes,  of  the  number  of  males,  between 
1 6  and  60  in  the  four  provinces.  According  to  this  ac* 
count,  the  number  of  fuch  males  is  218,000.  The 
whole  number  of  people,  therefore,  between  16  and  60, 
muft  be  nearly  436,000.  In  order  to  be  more  fure  of 
avoiding  excefs,  I  will  call  them  only  400,000.  In  Or* 
Halley's  Table,  the  proportion  of  all  the  living  under  16 
and  above  60,  to  the  reft  of  the  living,  is  13.33  to  20  } 
and  this  will  make  the  number  of  people  now  living  in 
the  four  provinces  of  New-England  to  be  666,000.  But 
on  account  of  the  rapid  increate,  this  proportion  muft  be 
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of  inhabitants,  and  its  influence  on  popula- 
tion. The  obfervations  I  have  made  may, 
perhaps,  help  to  fhew,  how  the  moft  is  to  be 
made  of  the  lights  afforded  by  the  London 
bills  ;  and  ferve  as  a  fpecimen  of  the  proper 
method  of  calculating  from  them.  It  is  in- 
deed extremely  to  be  wimed,  that  they  were 
lefs  imperfect  than  they  are,  and  extended 
further.  More  parifhes  round  London  might 
be  taken  into  them ;  and,  by  an  eafy  im- 
provement in  the  parim  registers  now  kept, 
they  might  be  extended  through  all  the  pa- 

confiderably  greater  in  New-England,  than  that  given  by 
Dr.  Halley's  Table.  In  New  Jerfey,  I  have  faid  the  num- 
ber of  people  under  16,  was  found  to  be  almoft  equal  to 
the  number  above  16.  Suppofe,  however,  that  in  New- 
England^  where  the  increafe  is  flower,  the  proportion  I 
have  mentioned  is  only  16  to  20  ;  and  then  the  whole 
number  of  people  will  be  720,000. 

I  cannot  conclude  this  note  without  adding  a  remark  to 
remove  an  objection  which  may  occur  to  fome  in  reading 
Dr.  Heberdens  account  of  Madeira,  to  which  I  have  re- 
ferred. In  that  account  5945  is  given  as  the  number  of 
children  under  feven  in  the  ifland,  at  the  beginning  of  the 
year  1767.  The  medium  of  annual  births,  for  eight 
years,  had  been  2201  ;  of  burials  1293.  In  fix  years, 
therefore,  13,206  muft  have  been  born;  and  if,  at  the 
end  of  fix  years,  no  more  than  5945  of  thefe  were  alive, 
1210  muft  have  died  every  year.  That  is  ;  almoft  all 
the  burials  in  the  ifland,  for  fix  years,  muft  have  been 
burials  of  children  under  feven  years  of  age.  This  is 
plainly  incredible;  and,  therefore,  it  feems  certain,  that 
the  number  of  children  under  feven  years  of  age  muft, 
through  fome  miftake,  be  given,  in  that  account,  3000 
or  4000  too  little. 

7  rifhes 
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rifhes  and  towns  in  the  kingdom.  The  ad- 
vantages arifing  from  hence  would  be  very 
confiderable.  It  would  give  the  precife  law- 
according  to  which  human  life  waftes  in  its 
different  ftages j  and  thus  fupply  the  necefTary 
data  for  computing  accurately  the  values  of 
all  life -annul ties  and  reverfions.  It  would, 
Hkewife,  (hew  the  different  degrees  of  health- 
fulnefs  of  different  lituations,  mark  the  pfo- 
grefs  of  population  from  year  to  year,  keep 
always  in  view  the  number  of  people  in  the 
kingdom,  and,  in  many  other  refpecls,  fttr- 
niflh  inftruclion  of  the  greateft  importance  to 
the  ftate.  Mr.  De  Motvre,  at  the  end  of  his 
book  on  the  Dodrine  of  Chances,  has  re- 
commended a  general  regulation  of  this  kind  ; 
and  obferved,  particularly,  that  at  leaft  it  is 
to  be  wiihed,  that  an  account  was  taken,  at 
proper  intervals,  of  all  the  living  in  the  king- 
dom, with  their  ages  and  occupations ) 
which  would,  in  fome  degree,  anfwer  moil 
of  the  purpofes  I  have  mentioned.— But* 
dear  Sir>  I  am  fenfible  it  is  high  time  to 
finifh  thefe  remarks*  I  have  been  carried  in 
them  far  beyond  the  limits  I  at  firft  in- 
tended. I  always  think  with  pleafure  and 
gratitude  of  your  friendfliip.  The  world 
owes  to  you  many  important  difcoveries  5 
and  your  name  muft  live  as  long  as  there 
is  any  knowledge  of  philofophy  among  man* 
kind*  That  you  may  ever  enjoy  all  that 
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can  make  you  moft   happy,  is   the  fincere 
wifli  of, 

S  i  R, 
Your  much  obliged, 

and  very  humble  Servant, 


Newington-  Green, 
April  3,  1769. 


RICHARD  PRICE, 


POST- 
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POSTSCRIPT. 

A  T  Edinburgh,  bills  of  mortality,  of  the 
•**•  fame  kind  with  thofe  in  London,  have 
been  kept  for  many  years.  I  have,  fince 
the  foregoing  letter  was  written,  examined 
thefe  bills,  and  formed  a  Table  of  Obferva- 
tions  from  them,  as  I  found  them  for  a  period 
of  20  years,  beginning  in  1739?  and  ending  in 
1758. — As  this  is  a  town  of  moderate  bulk, 
and  feems  to  have  a  particular  advantage  of 
fituation  ;  I  expected  to  find  the  probabili- 
ties of  life  in  it,  nearly  the  fame  with  thofe 
at  Bre/law,  Northampton  and  Norwich ;  but  I 
have  been  furprized  to  obferve,  that  this  is 
not  the  cafe.  During  the  period  I  have  men- 
tioned, only  one  in  42  of  all  who  died  at 
Edinburgh,  reached  80  years  of  age  ;  which  is 
a  fmaller  proportion  than  attains  to  the  fame 
age  in  London.  See  p.  203. — In  general;  it 
appears,  that  the  probabilities  of  life  in  this 
town  are  much  the  fame,  thro*  all  the  ftages 
of  life,  with  thofe  in  London,  the  chief  diffe- 
rence being,  that  after  30,  they  are  rather 
lower  at  Edinburgh. — It  is  not  difficult  to  ac- 
count for  this.  It  affords,  I  think,  a  ftrik- 
ing  proof  of  the  pernicious  effeds  arifing 
from  uncleanlinefs,  and  crouding  together 
on  one  fpot  too  many  inhabitants.  At 
Edinburgh,  Mr.  Maitland  fays,  <(  the  build- 
"  ings,  ellcwherc  called  boufes,  are  denomi- 
P  3  "  nated 
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"  nated  lands^  and  the  apartments,  in  other 
"  places  namedjlories,  here  called  boufes,  are 
«  fo  many  freeholds  inhabited  by  different 
"  families;  whereby  the  houfes  are  fo  ex- 
"  ceffively  crouded  with  people,  that  the 
"  inhabitants  of  this  city  may  be  juftly  pre- 
"  fumed  to  be  more  numerous  than  thofe  of 
«'  fome  towns  of  triple  its  dirnenfions."  See 
Mait land's  Hiftory  of  Edinburgh,  p.  140. 

In  the  year  1748,  the  whole  number  of 
apartments  UK  families  in  the  city  and  liberties 
of  Edinburgh,  was  9064.  This  Mr.  Mait- 
land  mentions  as  the  refult  of  particular  exa- 
mination, and  undoubtedly  right.  Ib.  p.  217, 
218. — la  1743?  a,n  accurate  account  was 
taken,  by  the  defire  of  this  writer,  of  the 
number  of 'families  and  inhabitants  in  the  pa- 
rim  of  St.  Cuthbert.  Ib.  p,  171.  The  number 
of 'families  was  2370,  and  of  inhabitants  at  all 
ages,  9731.  The  proportion,  therefore,  of 
inhabitants  to  J amities,  was  4^6-  to  i  ;  and, 
fuppoling  this  the  true  proportion  for  the 
whole  town,  the  number  of  inhabitants  will 
be  4T*-o  multiplied  by  9064,  or  37,162.—^ 
The  yearly  medium  of  deaths  in  the  town 
and  liberties  for  eight  years,  from  1741  to 
I74H,  was  1783.  Ib.  p.  220  and  222.  And, 
confequently,  one  in  20-*  died  annually. 

Mr.  Maitland,  tho'  poffeiTed  of  the  data 
from  which  thefe  conclufions  neceffarily  fol- 
lowed, has  made  the  number  of  inhabitants 
in  confequence  of  a  difpofition  to 


the  State  of  London,  Population,  &c.  2 1 5 

exaggerate  in  thefe  matters,  and  of  afluming, 
without  any  reafon,  a  28th  part  of  the  inha- 
bitants as  dying  annually. 

In  page  220,  he  expreffes  much  furprize 
at  finding,  that  the  number  of  males  in  this 
town  was  lefs  than  the  number  of  females, 
in  the  proportion  of  3  to  4.  But  this  is  by 
no  means  peculiar  to  Edinburgh. 

All  I  have  been  faying  muft  be  underftood 
of  the  ftate  of  Edinburgh,  before  the  year 
1758.  The  bills,  for  the  laft  12  years,  have 
been  fo  irregular,  and  fo  different  from  the 
fame  bills  for  the  preceding  years,  and  from 
all  other  bills,  that  I  cannot  give  them  any 
credit.  Either  fome  particular  incorrednefs 
has  crept  into  the  method  of  keeping  them ; 
or  there  has  been  fome  change  in  the  ftate 
of  the  town  which  renders  them  of  no  ufe. 
Probably  the  former  is  the  truth. 

From  the  note  in  p.  206,  it  appears,  that 
the  chriftenings  and  burials  at  PARIS,  come 
very  near  to  equality.  This  once  led  me  to 
fufpecS,  that  there  muft  be  fome  particular 
fingularity  in  the  ftate  of  Paris,  which  ren- 
dered it  much  lefs  prejudicial  to  health  and 
population  than  great  towns  commonly  are. 
But  better  information  has  lately  obliged  me 
to  entertain  very  different  fentiments. — The 
difference  between  the  births  and  burials  at 
Paris,  is  much  greater  than  the  bills  fhew. 
"  Children  here  are  baptized  the  inftant 
P  4  "  they 
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4<  they  are  boon ;  and,  in  a  day  or  two  af- 
"  terwards,  it  is  the  ciiftom  to  fend  them  to 
"  the  adjacent  villages  to  he  nurfed.  A 
"  great  number,  therefore,  of  the  infants  born 
"  at  Paris  die  in  the  country,  and  thefe 
"  appear  only  in  the  regifter  of  chriften- 
"  ings."  See  a  book  entitled  the  Police 
of  France,  page  127.  And  Buff  on  s  Natural 
Hiftory,  Tom.  II,  at  the  end. — "  All  the 
"  children  alfo  received  into  the  Foundling* 
"  Hofpital,  are  immediately  lent  to  be  nurf- 
4<  ed  in  the  country,  at  a  diflance  from  Paris, 
"  where  they  remain  5  or  6  years  ;  at  the  end 
<c  of  which  time  they  are  brought  again  to 
"  Paris,  the  boys  to  be  placed  in  the  fuburbs 
"  of  St.  Antoine,  and  the  girls  at  Salpetriere, 
"  to  be  further  maintained  'till  they  arrive  at 
"  the  age  of  twelve  years."  Police  of  France, 
p.  8  I.- — The  following  paffage  in  the  fame 
writer,  containing  a  further  account  of  this 
Hofpital,  is  important;  and  therefore,  tho' 
long,  I  cannot  help  tranfcribing  it. — '<  Let 
*c  us  fuppofe,  that  out  of  4000  children  an- 
'*  nually  carried  into  the  country,  two  thirds 
"  may  die,  during  the  five  years  they  are 
<f  deftined  to  remain  at  nurfe  j  fo  that  only 
"  1333  would  conitantly  be  the  annual 
"  number  fent  back  to  Paris ;  who,  being 
'*  kept  at  the  two  Hofpitals  St.  Antoine  and 
f<  Salpetriere]^  mentioned,  'till  they  are  1 2, 
"  and  fucceeded  by  a  like  number  each  year, 
*f  the  total  number  compofed  of  all  brought 

"  in 


the  State  ^/"London,  Population,  &c.   217 

"  in  the  fucceffive  years,  would  make  the 
"  conftant  refting  flock  to  amount  to  9^31. 
"  But  of  thefe  we  will  fuppofe  a  5th  part 
'*  to  die  every  year.  Yet  even  then  the 
"  conftant  refting  ftock  of  children  ought  to 
"  be  746;.  How  greatly  then  muft  we  be 
"  furprized  to  find,  by  the  authentic  account 
"  taken  from  their  own  books,  only  640 
"  boys  in  the  college  of  St.  Antoine,  and  not 
"  more  than  600  girls  at  the  Saipetriere  > 
"  fo  that  the  refting  ftock  of  returned  found- 
46  lings  appears  to  be  no  more  than  1240, 
"  which  being  deducted  from  7465,  will  make 
"  the  difference  in  the  deficiencies  6225. 
"  What  then  becomes  of  thefe  ? — Are  they 
*c  reclaimed  by  their  parents  ? — Or  do  they 
"  perifh  for  want  of  care  ? — In  anfwer  to 
"  which  queftions  it  was  explained  to  me ; 
"  that  as  many  of  the  lower  clafs  of  people 
"  were  induced  to  marry,  in  order  to  be  ex- 
((  culed  from  ferving  in  the  militia;  fo  when. 
'*  thefe  have  children,  which  they  are  un- 
c*  able  to  maintain,  they  ufually  fend  them  to 
"  this  hofpital ;  which,  therefore,  muft  be 
"  looked  upon,  as  not  only  a  charity  for  the 
"  care  of  expofed  and  deferted  children  whofe 
"  parents  are  unknown,  but  alfo  as  a  public 
c<  nurjery  for  the  fuftenance  of  the  children 
"  of  poor  people,  who,  tho'  regiftered  at  the 
<f  office,  are  often  reclaimed  from  their  coun- 
"  try  nurfes  by  their  parents.  This  accounts 
'*  in  foniie  meafure,  for  the  fmall  ftock  of 

€*  children 
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"  children  brought  back  to  the  hofpital  at 
"  Paris. — The  further  difference  is  fuipedled 
<*  to  be  owing  to  the  infufficient  nourilhment 
"  they  receive ;  as  this  particular  charity,  as 
"  well  as  the  General  Hofpital,  adopts  that 
"  prepofterous  method  of  taking  in  an  un- 
"  limited  number,  while  there  is  only  a  li- 
"  mited  income  for  their  fubfiftence."  Ib. 
page  83. 

Thefe  fails  prove,  that,  at  the  fame  time- 
that  the  regifter  of  chriftemngs  at  Paris  muft 
be  full,  the  regifter  of  burials  muft  be  very 
deficient.  Let  the  deficiencies  be  reckoned 
at  37005  and,  confequently,  the  annual 
burials  at  23,100,  The  annual  average  of 
weddings,  given  in  p.  206,  is  4400  ->  and, 
therefore,  the  number  of  perfons  who  marry 
annually  muft  be  8800.  Deduft  a  6th  part  (a) 
for  widows  and  widowers,  and  7134  will  be 
the  number  of  virgins  and  batchelors  marrying 
annually. — The  difference  between  the  chrif- 
tenings  and  burials  is  4000  ;  which,  there- 
fore, is  the  number  of  annual  recruits  from 
the  country.  Thefe,  in  general,  muft  be 
perfons  in  mature  life,  Suppofe  3000  of  them 
to  marry  after  fettling  at  Paris..  Then,  7134 
leflened  by  3000,  or  4134  will  be  the  num- 
ber of  perfons  born  at  Paris  who  grow  up  to 
marry  ;  and  14,966,  or  near  four-fifths  of  all 
who  are  born  at  Paris >  will  be  the  number 
dying  annually  in  childhood  and  celibacy. 

(a)  Vid.  Npte,  p.  195, 

The 


the  State  0/*  London,  Population,  &c.  219 

The  fuppofitions  on  which  I  have  made 
this  computation  feem  moderate;  but  if  any 
one  thinks  otherwife,  he  may  make  the  fame 
calculation  on  any  other  fuppofitions. 

The  births  at  Paris  are  above  four  times 
the  weddings  ;  and  it  may  feem,  therefore, 
that  here,  as  well  as  in  the  moft  healthy 
country  fituations,  every  wedding  produces 
above  four  children.  I  have  obferved  no- 
thing like  this  in  any  other  great  town. 
Many  children  born  in  the  country  are,  I 
fuppofe  (a)9  brought  to  the  Foundling-Hof- 
pital,  and  there  chriftened.  This  Hofpital 
may  likewife  occafion  a  more  than  common 
number  of  illegitimate  births.  And,  befides, 
fome  who  leave  the  country  to  fettle  at  Paris> 
may  come  thither  already  married.  Thefe 
are  circumftances  that  will  fwell  the  regifter 
of  births,  without  having  any  effedl  on  the 
weddings.  I  da  not,  however,  know  that 
any  of  them  take  place  at  Paris ;  and,  per- 
haps, it  muft  be  granted,  that  it  is  diilin- 
guifhed  in  this  refpect  from  moft  other  towns. 
Nor  can  I  wonder  at  this,  if  it  be  indeed 
true,  not  only,  that  all  married  men  in  France 
are  excuied  ferving  in  the  militia  from  whence 
draughts  are  made  for  the  army,  but  alfo, 

(»)  <c  If  the  parents  of  a  child  brought  to  this  Hofpital 
"  are  known,  the  regifter  of  its  baptifm  muft  be  pro- 
"  duced.  If  the  parents  are,  unknown,  the  child  muft 
"  be  baptifed  after  being  received/'  Police  of  France^ 
page  8,2. 

that 
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that  a  fifth  of  all  the  children  born  at  Paris 
are  fent  to  the  Foundling^  Hofpital  (a).    Thefe 

(a]  See  the  Police  of  France,  p.  83. — This  writer 
adds,  that  a  third  of  all  that  die  at  Paris  die  in  Hofpitals. 
"  In  the  Hotel  Dieu  (a  great  Hofpital,  fituated  in  the 
"  middle  of  the  city)  we  may,  he  fays,  behold  a  horrid 
**  fcene  of  mifery  ;  for,  the  beds  being  too  few  for  the 
cc  numbers  admitted,  it  is  common  to  fee  4,  or  6,  or 
"  even  8  in  a  bed  together,  lying  4  at  one  end,  and  4 
"  at  the  other,  ill  of  various  diftempers  in  feveral  de- 
<c  grees ;  fume  bad,  others  worfe  ;  fome  dying,  others 
«*  dead. — Above  a  fifth  of  all  admitted  to  this  Hofpital 
"  die  j  the  annual  numbers  admitted  being  21,823.  The 
"  medium  of  deaths  for  three  years  from  1751  to  1753* 
*c  4650. — The  medium  of  deaths  for  the  lame  years  in 
"  07/the  Hofpitals  was  6181."  Jb.  p.  85. — in  our  two 
great  city  Hofpitals,  St.  Thomas's  and  St.  Bartholomew*  sy 
about  600  die  annually  ;  or  one  in  13  of  all  admitted  as 

in-patients. An  account  of  the  Hotel  Dieu  at  Paris, 

much  the  fame  with  that  now  given,  may  be  found  in 
the  Memoirs  of  the  Tear  'Two  Thoufand  Five  Hundred  lately 
publifhed,  and  tranflated  from  the  French  by  W.  Hooper, 
M.  D.  "  A  citizen  or  ftranger  (this  writer  fays)  who 
tc  falls  Tick,  and  is  fent  thither,  is  imprifoned  in  a  noifome 
"  bed,  between  a  corpfe  and  a  perfon  expiring  in  agonies, 
"  to  breathe  the  noxious  vapours  from  the  dead  and  the 
**  dying,  and  convert  a  fimple  indifpofition  into  a  cruel 
"  difeafe. — Six  thoufand  wretches  are  crouded  together 
u  into  this  Hofpital,  where  the  air  has  no  free  circula- 
Cfc  tion ;  and  the  arm  of  the  river  which  flows  by,  re- 
*c  ceives  all  its  filth,  and  is  drank,  abounding  with  the 
ic  feeds  of  corruption,  by  half  the  city."  The  London 
Hofpitals,  it  appears,  have  greatly  the  advantage  ,  but 
indeed,  with  refpecl  to  Hofpitals  in  general,  as  new  con- 
jlrutted  and  regulated,  I  cannot  help  fearing  that  they 
caufe  more  diftempers  than  they  cure,  and  deftioy  more 
lives  than  they  fave.  See  Thoughts  on  Hofpitals,  by  Mr, 
Ajkin,  furgeon,  together  with  a  Letter  to  the  Author, 
by  Dr.  PerciyaL 

are 
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are  encouragements  to  marriage  that  no  other 
city  enjoys.  It  has  been  feen  that  the  Found- 
ling-Hofpital,  tho'  attended  with  this  effect, 
is,  probably,  in  the  higheft  degree  pernici- 
ous ;  but  it  is  to  be  wiflied,  that  fome  policy 
of  the  fame  kind  with  that  jirjl  mentioned, 
was  purfued  in  this  kingdom. — At  the  end 
of  the  2d  vol.  of  Monheur  De  Buffo  ?2*s  Natural 
Hijlory,  there  are  Tables  formed  from  the 
Obfervations  of  M.  Du  Pre  de  S.  Maur,  of 
the  French  Academy,  containing  an  account  of 
the  ages  at  which  13,189  perfons  died  in  three 
parimes  at  Parts;  and  alfo,  of  the  ages  at  which 
1 0,805  perfons  died  in  1 2  country  parimes  and 
villages  near  Paris. — According  to  thefe  Ta- 
bles, many  more  die  in  the  beginning  of  life, 
and  muchfeiver  in  the  latter  part  of  life,  in 
the  country  than  in  Paris.  But  the  circutn- 
ftances  of  Paris,  and  the  country  round  it, 
are  fuch,  that  no  argument  can  be  drawn 
from  hence  in  favour  of  Paris.  Many  of  the 
children  dying  in  the  country,  are  children 
fent  thither  from  Paris  to  be  nurfed ;  and, 
on  the  other  hand,  many,  perhaps  moft,  of 
thofe  who  die  in  old  age  at  Paris,  are  per- 
fons who  have  removed  thither  from  the 
country,  fome  to  Hofpitals,  and  fome  to 
places  and  fettlements.  It  is  evident,  there- 
fore, that  thefe  Tables  give  a  reprefentation 
of  the  probabilities  of  life  at  Paris,  which, 
when  compared  with  thofe  in  the  adjacent 

country, 
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country  (a],  is  juft  the  reverfe  of  the  truth. 
Were   the  children    born  at  Pan's,   who  die 
in  the  country,  to  be  transferred  to  the  town 
regifler ;    and,  on   the  contrary,  the   adults 
born  in   the   country,  who  die  at  Paris,  to 
be  transferred  to  the  country  regifler,  there 
is  no  reafon   to  doubt,  but   that  the  proba- 
bilities  of  life  at  Pan's,  would  be  found  as 
low,  in   comparifon  with  thofe  in  the  coun- 
try, as  the   probabilities  of  life  in   London 
are;  or,  perhaps,  much   lower. — This   ob- 
fervation   is   applicable,  in  fome  degree,,  to 
moft  other  great  towns  ;    and,  in   general, 
on  account  of  the  migrations  from  the  coun- 
try to  towns,  navies  and  arftiies,  we  may  be 
fatisfied,  that  we   err  on  the  fide  of  defect, 
whenever   we  judge  of  the  probabilities  of 
life   in   the  country,  from  the  numbers  dy- 
ing in  the  feveral  ftages  of  life ;  and,  on  the 
fide  of  excefs,  whenever,  in  the  fame  way,  we 
judge  of  the  probabilities  of  life  in  towns. 
And  this,  it  is  obvious,  has  a   tendency  to 
confirm  all  that  has  been  faid  in  the  preced- 
ing EfTay,  concerning  the  pernicious  effedts 
of  great  towns  on  human  life. 

There  are  feveral  ordonnances  and  arrets  of 
council  which  fix  the  boundaries  of  Paris  ^ 

(a)  It  is  for  this  reafon  that  thefe  Tables,  when  com- 
bined, exhibit  juftly  the  mean  probabilities  of  life  for  town 
and  country  taken  together  ;  and  that  the  Table  of  the 
decrements  of  life  deduced  from  them  by  M.  Buff  on  and 
Mr.  Du  Pre,  agrees  nearly  with  Dr.  Haliey's  Table. 

and 
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and  prohibit  all  new  buildings  beyond  thofe 
boundaries. — The  reafons  of  this  regulation, 
as  fet  forth  in  one  of  thefe  arrets,  are  re- 
markable ;  and  it  will  not  be  improper  to 
recite  them. — "  By  the  exceffive  aggrandiz- 
"  ing  of  the  city,  it  is  faid,  the  air  would  be 
"  rendered  unwholefome,  and  the  cleaning 
"  the  ftreets  more  difficult."—"  Augment- 
"  ing  the  number  of  inhabitants  would  aug- 
"  ment  the  price  of  provifions,  labour,  and 
"  manufactures." — "  That  ground  would  be 
ic  covered  with  buildings  which  ought  to  be 
"  cultivated  in  railing  the  neceffary  fubfift- 
"  ence  for  the  inhabitants ;  and  thereby  ha- 
"  zard  a  fcarcity." — "  The  people  in  the 
"  neighbouring  towns  and  villages  would  be 
"  tempted  to  come  and  fix  their  reiidence  in 
"  the  capital,  and  defert  the  country." — 
"  And  laftly  -,  the  difficulty  of  governing  fo 
"  great  a  number  of  people,  would  occafion 
"  a  diforder  in  the  Police,  and  give  an  oppor- 
"  tunity  to  rogues  to  commit  robberies  and 
"  murders  (a)." 

No  one  can  think  overgrown  cities  greater 
evils  than  I  do.  But,  yet,  I  can  by  no  means 
approve  of  this  policy.  The  effect  of  it  muft 
be,  crouding  together  too  many  people  with- 
in the  prefcribed  boundaries,  and  rendering 
a  town  more  the  feat  of  uncleanlinefs,  infec- 
tion and  difeafe. — The  number  of  houfes  in 

(a)  Vid.  Police  of  France,  p.  130. 

Paris 
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Pans  is  reckoned  about  28,000  (a),  but  the 
number  of  inhabitants,  (fuppoiing  a  2Oth 
part  to  die  annually,  and  the  true  number  of 
burials  to  be  23,000)  muft  be  460,000;  or 
about  1 6  times  the  number  of  houfes. 

It  is  happy  for  LONDON,  that  there  have 
been  no  laws  to  reftrain  its  increafe.  In  con- 
fequence  of  being  allowed  to  extend  itfelf  on 
all  fides  into  the  country,  the  inhabitants 
now  take  near  twice  the  room  to  live  upon 
that  they  did  ;  and  it  is  become  lefs  the  means 
of  fhortening  human  life.  See  p.  191,  192, 
and  204. 

In  page  206,  I  have  given  the  annual  me- 
dium of  births,  weddings  and  burials  at  BER- 
LIN, from  1755  to  1759. — In  1747,  an  ac- 
count was  taken  with  the  utmoft  care,  by 
the  order  of  the  King  of  PRUSSIA,  of  the 

(a]  Vid.  Police  of  France,  p.  130. 

1  find,  in  a  Book  entitled,  Recherches  fur  la  Popula- 
tion des  Generalites  d*  Auvergne,  de  Lyon^  de  Rouen^  &c. 
by  M.  MF.SSANCE,  and  printed  at  Paris  in  1766,  the 
number  of  houfes  at  Paris  is  given  23,565,  from  a  ca- 
pitation tax  in  1755  ;  and  the  number  of  families  71,1 14. 
There  muft,  I  fuppofe,  be  fome  deficiencies  in  this  ac- 
count ;  but  M.  Mejjance^  by  allowing  rnoft  extravagantly 
(See  Note,  p.  183.)  8  to  a  family,  infers  from  it  that  the 
number  of  inhabitants  at  Paris  is  568,912. — On  very 
unfatis factory  grounds  alfo  he  makes  the  inhabitants  of 
FRANCE  to  be  near  24  millions.  Suf milch  calls  them  16 
millions  ;  and  Marjhal  Saxe,  in  his  Memoirs  on  the  Art 
of  War,  after  obfer'ving  that  Vaubans  calculation  had 
made  them  20  millions  ;  adds,  that  their  number  at  the 
time  he  wrote  was  far  inferior  to  this. 
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number  of  inhabitants  in  this  town;  and,  it 
was  found   to   be   107,224. — In  order  to  be 
more  certain,  ^fecond account  was. taken  the 
fame  year;   and  the  number  found  the  fame 
within  200. — In  1755,  the  inhabitants  were 
increafed  to  126,661.    Their  number,  there- 
fore, in    1758,    could  fcarcely   be  lefs  than 
134,000 ;   and  mult  have  been  to  the  annual 
burials  nearly  as  26^  to  i. — -This  proportion 
is  higher  than  could   be  expelled  in  a  town 
fo  confiderable ;    and  alfo  fo   much  croud-* 
ed,  as  to  have,  at   an  average,   16   inhabi- 
tants in   every  houfe.     But  an   obfervation 
already    made,  muft    be  here    remembered* 
— BERLIN,  for  many  years,    had- been  in- 
reafing  very  faft,  by  a  conflux  of  people 
from  the  furrounding  country  and  provinces. 
About  the  year  1700,  the  medium  of  annual 
burials  was  no  more  than  1000.     In  50  years, 
therefore,  it  has  more  than  quadrupled  it- 
elf. — In  a  city  increaiing  with  fuch  rapidity, 
he  ratio  of  inhabitants  to  the  annual  deaths, 
uft   be  greatly  above  the  juft  ftandard. — • 
ere  there  now,  fuch  acceflions  to  LONDON 
f  deferters  from  the  country,  in  the  begin- 
ing   of  mature  life,"  as    would    caufe    the 
umber  of  inhabitants  to  increafe  at  the  rate 
f    10,000  every  year,  it  would  in  60  years 
e  doubled ;  and   the  proportion  of  inhabi- 
nts   to  deaths  would  rife  gradually,  'till  it 
ame  to  be  about  one-third  greater.  BERLIN, 
we  have  feen,  has,  in  fait,  increafed  at  more 

than 
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than  double  this  rate ;  and,  therefore,  the 
number  of  inhabitants  dying  annually  in  it 
is  in  reality  very  high. 

The  ingenious  Stififttkhj  to  whofe  works, 
I  owe  my  information  concerning  BERLIN, 
makes  the  proportion  of  people  who  die  an- 
nually in  great  towns,  to  be  from  TT  to  ^T> 
in  moderate  towns,  from  ^V  to  TT  ;  and  in  the 
country  from  -£?  to  TV. — The  obfervations 
and  fads  in  this  Effay,  joined  to  thofe  which 
will  be  found  in  the  4th  Effay  and  the  Sup- 
plement, prove,  I  think,  that  thefe  propor- 
tions may  be  more  truly  ftated  as  follows. — 
Great  towns,  from  TV  or  •*-*  to  TT  or  TT. 
Moderate  towns,  from  TT  to  TT.  The  coun- 
try, from  TT  or  ^o ,  to  TV  or  -^ . — This,  how- 
ever, muft  be  underftood  with  exceptions. 
There  may  be  moderate  towns  fo  ill  fituated, 
o.r  whofe  inhabitants  may  be  fo  crouded  to- 
gether, as  to  render  the  proportion  of  deaths 
in  them  greater  than  in  the  largeft  towns  : 
And,  of  this,  EDINBURGH,  if  it  is  not  now, 
was  20  years  ago  an  example. — There  may 
be  alfo  great  towns  in  which,  from  a  fud- 
den  increafe,  this  proportion  may  be  lefs 
than  in  fmall  towns :  And  of  this  I  have  juft 
given  an  example  in  BERLIN. 
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ESSAY      II. 

On  Mr.  DE  MOIVRE'S  Rules  for  cal~ 
culating  the  Values  of  Joint  Lives. 

TH  E  calculation  of  the  values  of  Jingle 
and  joint  lives^  from  given  Tables  of 
Obfervation,  being  tedious  and  troublefome  ; 
Mr.  De  Moivre  has  had  recourfe  to  two  Hy~ 
potbefes,  which  give  eafy  rules  for  this  pur- 
pole  ;   and  which,  he  thought,  correfponded 
with  fufficient  exadtnefs  to  Obfervation s.' — * 
The  firft  of  thefe  Hypothefes  is,  that  the  pro- 
babilities of  life  decreafe,  as  we  advance  from 
childhood  to  old  age,  in  an  arithmetical  pro* 
grejjion  j  or  in  fuch  a  manner,  that  the  diffe* 
rence  is  always  the  fame,   between  the  num- 
ber of  perfons  living  at  the  beginning  of  any 
one  year,   and  the  number  living  at  the  be- 
ginning of  the  next  following  year.*-**-The 
other  Hypothecs  is,  that  the  probabilities  of 
life  decreafe  in  a  geometrical  progrefllon ;  or 
in  fuch  a  manner,  that  the  proportion  is  al- 
ways the  fame,  between  the  number  of  per- 
fons living  at  the  beginning  of  any  one  year, 
and  the   number  living  at   the  beginning  of 
the   next  following  year.—- All    the  Tables 
of  Obfervation  ihew,  that  the  real  law,  ac- 
cording to  which  human  life  v/aftes,   comes 

much 
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much  nearer  to  the  former  Hypothecs,  than 
the  latter. — In  Tables  III,  IV,  and  V,  in  the 
Appendix,  it  is  To  near  the  former  Hypotbe/is, 
that  the  difference  is  fcarcely  worth  regard- 
ing. According  to  this  Hypothecs?  therefore, 
(accommodated  to  the  Ere/law  Table,  in  the 
manner  mentioned  in  the  note,  page  2.) 
Mr.  De  Moivre  calculated  the  values  of  Jingle 
lives ;  and  the  rules  founded  upon  it  for  this 
purpofe  are  fo  eafy,  that  an  operation  which 
would  otherwife  take  up  much  time,  may 
be  performed  almoft  immediately. 

By  proceeding  on  the  fame  principles,  the 
values  of  joint  lives  might  have  been  calcu- 
lated ;  but  the  rules  for  this  purpofe  derived 
from  thefe  principles,  are  far  from  being 
equally  eafy  in  pradice.  Here,  therefore, 
Mr.  De  Moivre  .quitted  hisjir/i  Hypothefis; 
and  finding,  that  the  fecond  Hypothefis  af- 
forded, in  the  cafe  of  joint  lives,  rules  that 
were  as  eafy,  as  the  rules  given  by  the  other 
Hypothefis  were  in  the  cafe  of  Jingle  lives,, 
he  chofe  to  adopt  this  Hypothefis -,  believing 
at  the  fame  time,  that  the  values  of  joint  lives, 
obtained  by  rules  derived  from  it,  would 
not  deviate  much  from  the  truth.  But  in 
this  he  was  greatly  miftaken.  The  values 
of  two  joint  lives  obtained  by  thele  rules  are 
fo  wrong,  that  in  finding  the  prefent  value,  ii 
a  Jingle  payment,  of  one  life  after  another,  th< 
generally  give  refults  which  are  near  a  quartt 
of  the  true  value  too  reat  j  and  about  twt 
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Jiftbs  too  great,   when  the  value-  is  fought  in 
annual  payments    during    the   joint   lives.—— 
Thefe  are  errors  fo  confiderable,  that  I  think. 
it  of  particular  importance    that  the  pul 
mould  be  informed  of  them,  in  order  to  pre- 
vent   the    inconveniencies    and    perplexities 
they  may  occafion. 

Mr.  Simp  Jon  (in  the  Appendix  to  his  Trea- 
tife  on  the  'Doffirine  of  Annuities  and  Rever- 
Jions]  has  obferved,  that  Mr.  DeMcivre's  rules 
for  finding  the  values  of  joint  lives  are  wrong. 
But  I  don't  know,  that  it  has  been  ever  at- 
tended to,  that  they  are  Jo  wrong  as  I  have 
found  them.  Mr.  Simpjons  remarks  point 
out  chiefly  the  errors  in  thefe  rules,  when  the 
values  of  three  or  more  joint  lives  are  calcu- 
lated by  them;"  but,  'till  I  was  forced  to  a 
particular  examination  of  this  fubje'cl  by 
fome  difficulties  into  which  I  found  myfelf 
brought  by  following  Mr.  De  Moivre  too 
mplicitly,  I  did  not  at  all  fufpecl,  that  any 
uch  errors  as  I  have  mentioned,  could  arife 
om  thefe  rules,  when  the  values  of  only  two 
int  lives  are  calculated  by  them.  Mr.  De 
in  confequence  of  other  remarks 
contained  in  Mr.  Simpfons  Appendix,  altered, 
in  the  4th  edition  of  his  Treatife,  fome  of  his 
rules.  It  is  furprizing  he  did  not  fee  reafon 
at  the  fame  time  to  alter  thefe. 

That  there  may  be  no'  doubt  about  the 
truth  of  thefe  obfervations,  I  will  ju ft  men- 
tion a  few  examples  of  the  difference  between 

the 
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the  values  of  a  given  reverfionary  annuity, 
according  to  the  rules  to  which  I  have  ob- 
jected, and  the  true  values,  according  to  the 
exact  method  of  deducing  them  from  Mr. 
De  Moivresjirft  hypothejis. 

Let  the  propofed  annuity  be  307.,  to  be 
enjoyed  for  what  fhall  happen  to  remain  of 
the  life  of  a  perfon  now  40  years  of  age,  af- 
ter the  life  of  another  perfon  of  the  fame  age. 
The  value  of  the  joint  lives  (intereft  being 
at  4.  per  cent.}  is,  by  problem  2d  of  Mr.  De 
Moivrt's  Treatife  on  Life- Annuities,  8.964; 
which  fubtradted  from  13.196,  (the  value 
by  Table  VI,  of  a  lingle  life  at  40)  gives 
4.23  ;  which  remainder,  multiplied  by  30, 
gives  /.  126.9,  or  *he  va^ue  °f  the  reverfion 
in  a  lingle  prefent  payment.  And  126.9, 
divided  by  the  foregoing  value  of  the  joint 
lives,  is  /.  14.16  j  or,  the  value  of  the  rever- 
fion in  annual  payments  during  the  joint 
lives. — But  the  true  values  are  /.  101.1  in  a 
Jingle  payment,  by  Queft.  I.  chap.  I.  ;  and 
/.  10.3,  in  annual  payments,  by  Queft.  IV. — 
The  former  values,  therefore,  are  a  quar- 
ter of  the  true  value  too  great  in  theyfo- 
gle  payment;  and  near  two-fifths  too  great 
in  the  annual  payments. 

The  true  value  of  the  fame  annuity  for  a 
life  at  66,  after  another  life  of  the  fame  age, 
is,  (reckoning  intereft  as  before,  at  4 per  cent.} 
687.  In  a.  Jingle  payment;  and  13.5  in  an- 
Tftual  payments. — But  thefe  values,  according 

to 
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to  the  Problem  juft  quoted,  are  9 1  /.  and  2  \  I. 
one  of  which  is  near  a  third,  and  the  other 
above  fra/fthe  true  value  too  great. 

In  unequal  lives  thefe  errors  may  be  no  lefs 
conliderable. — Thus  -,  if  the  value  of  the  pro- 
pofed  annuity  be  required  for  a  life  at  70, 
after  a  life  at  30  years  of  age  ;  it  will,  by 
the  fame  Problem,  be  /.  26.5,  in  a  Jingle  pay- 
ment; and  /.  5.1,  in  annual  payments  during 
the  joint  lives.  But  the  true  values  are  17  A. 
and  /.  3.05. 

Where  3  or  more  lives  are  concerned  the 
errors  will  be  ftill  greater. 

The  true  values  of  the  joint  lives,  men- 
tioned in  thefe  Examples,  have  been  calcu- 
lated by  a  rule  in  page  16,  of  Mr.  Siwpfons 
Treatife  on  the  Dodrine  of  Annuities  and 
Rever/ions,  and  explained  in  note  (M)  Ap- 
pendix.— To  fave,  however,  a  great  deal  of 
trouble  hereafter,  I  have  thought  proper  to 
calculate  Table  VII,  which  gives  the  exad: 
values  according  to  Mr.  De  Moivres  Jirji 
hypothefis,  of  two  joint  lives,  for  every  five 
years  of  human  life,  from  10  to  70. 

This  hypothefis,  I  have  obferved,  does  not 
differ  much  from  the  Tables  of  Obfervation 
in  the  Appendix,  for  B rejlaw,  Northampton  and 
Norwich,  Between  the  ages  of  30  and  40, 
it  gives  the  values  of  Jingle  lives  almoft  the 
fame  with  the  Brejlaw  Table.  Under  30,  it 
gives  them  fomewhat  lefs ;  and  above  40, 
fomewhat  greater.  But  it  ought  to  be  re- 

mem- 
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membercd,  that  wherever  it  does  this,  it 
gives,  at  the  fame  ages,  the  values  of  the 
joint  lives  alfo  too  little  or  too  great ;  and  that, 
confequently,  the  refults  from  it,  in  calcula- 
ting the  values  of  Reverjions,  and  of  the  longefl 
of -given  lives,  come  ib  much  nearer  to  ex- 
ad  nefs, 

« 

The  rules  to  which  I  have  objedled  are  the 
only  ones  given  by  Mr.  De-Moivre,  in  all  the 
editions  of  his  Treatife  on  Life-Annuities, 
But  it  feems,  this  great  mathematician  be- 
came at  laft  fenfible,  that  they  were  too  in- 

•  correct  j  and,  therefore,  at  the  end  of  the  laft 
edition  of  his  Treatife  on  the  Do£irine  of 
Chances,  page  320,  (a  work  which  gets  into 

'  comparatively  few  hands)  he  has  given  other 
rules  which  come  nearer  the  truth.  But 
even  thefe  rules  produce  errors  fo  great  in 
many  cafes,  (particularly  when  combined 
with  the  errors  of  the  hypothecs)  that  it 
will  be  beft  never  to  ufe  them, 
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Of    the    Method    of  calculating    the 
Values  of  Reverfions  depending  on 


ALL  Queftions  relating  to  the  values  of 
lives  and  reverlions,  are  at  prefent  of 
particular  importance  in  this  kingdom.  Much 
bufinefs  is  continually  tranfacted  in  this  way; 
and  any  confiderable  errors  in  the  methods 
of  folving  fuch  queftions,  muft  in  time  pro- 
duce very  bad  confequences.  —  The  deiign  of 
the  following  obfervations  is  to  point  out  a 
particular  error,  into  which  there  is  danger 
of  falling,  in  finding  the  values  of  fuch  re- 
verlions as  depend  on  furvivorfhips.  In  do- 
ing this,  I  mall,  in  order  to  be  as  plain  as 
poffible,  take  the  following  cafe.  "  A,  aged 
"  40,  expects  to  come  to  the  pofTeffion  of 
"  an  eftate,  mould  he  furvive  B,  aged  like- 
wife  40.  In  thefe  ci  re  um  fiances  he  offers, 
in  order  to  raife  a  prefent  fum,  to  give  fe- 
curity  for  40  /.  per  annum,  out  of  the  eftate 
at  his  death,  provided  he  fhould  get  into 
7  «  poflef- 
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"  poffeffion  j  that  is,  provided  he  fhould  fur- 
"  vive  B.  What  is  the  fum  that  ought  now 
"  to  be  advanced  to  him,  in  confideration  of 
"  fuch  fecurity,  reckoning  compound  inte- 
"  reft  at  4  per  cent.  ?" 

Mr.  De  Moivre's  directions  in  his  Trea- 
tife  on  Annuities,  Problems  i7th  and  2oth, 
lead  us  to  feek  the  required  fum  in  this  cafe, 
by  the  following  procefs. 

Find  firft,  the  prefent  fum  A  fhould  re- 
ceive, for  the  reverfion  of  40  /.  per  annum  for 
ever  after  his  death  -,  fuppofing  it  not  depen- 
dent on  his  furviving  B.  The  prefent  value  of 
fuch  a  reverfion  is  "  the  (a)  value  of  the  life 
*'  fubtradted  from  the  perpetuity,  and  the  re- 
"  mainder  multiplied  by  the  annual  rent/3 — - 
The  value  of  the  life  is,  by  Table  VI,  13. 1 96. 
This  fubtraded  from  25,  fo$ perpetuity,  leaves 
1 1.80;  which,  multiplied  by  40,  gives/.  472; 
the  value  of  the  fuppofed  eftate,  after  the  life 
of  A.  But,  as  Mr.  De  Mohre  obferves,  the 
lender  having  a  chance  to  lofe  his  money,  a 
compenfation  ought  to  be  made  to  him  for 
the  riik  he  runs,  which  is  founded  on  the 
poflibility,  that  a  man  of  40  years  of  age  may 
not  furvive  another  perfon  of  the  fame  age. 
This  chance  is  an  equal  chance ;  and,  there- 
fore, half  the  preceding  fum,  or  2367.  is  the 
money  which  (hould  be  advanced  now  on 
the  expectation  mentioned, 

(a)  By  SckeJi&n,   p.   34,  and  Problem  26th,  p.  293, 
cf  Mr.  Sirnpjoris  Select  fixercifes, 

This 
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This  folution  carries  a  plaufible  appear- 
ance; and  moft  perfons  will,  probably,  be 
ready  to  pronounce  it  right ;  nor  will  this 
be  at  all  wonderful,  as  fo  great  a  mafter  of 
thefe  fubje&s  as  Mr.  De  Moivre  appears  to 
have  been  mifled  by  it. — Nothing  more  is 
neceflary  to  prove  it  to  be  fallacious,  than 
proceeding  in  the  fame  way  to  folve  the  fol- 
lowing fimilar  Queftion. 

"  A,  aged  40,  offers  to  give  fecurity  for 
"  40 /.  per  annum,  to  be  entered  upon  at  his 
"  death,  provided  it  fhould  happen  before  the 
"•  death  af  B,  aged  likewife  40.  What  fum 
"  fhould  now  be  advanced  to  him  for  fuch 
"  a  reverfion,  intereft  being  reckoned  at  4 
"  per  cent.  ?" 

In  iolving  this  Problem,  agreeably  to  the 
method  juft  defcribed,  we  are  to  find  the  va- 
lue of  40  /.  per  annum,  to  be  entered  upon 
certainly  at  the  death  of  A  ;  and  then  to  mul- 
tiply this  value  by  the  chance  that  A  fhall 
not  furvive  B,  or  by  f ;  and  in  this  way  the 
anfwer  comes  out  the  fame  with  that  already 
given. 

Now  it  may  be  eafily  feen,  that  this  muft 
be  wrong.  The  value  of  a  reverfion,  to  be 
received  when  a  perfon  of  a  given  age  dies, 
cannot  be  the  fame,  whether  the  condition 
of  obtaining  it  is,  that  he  fhall  die  before,  or 
that  lie  fhall  die  after  another  perfon.  That 
is,  whether  it  is  provided,  that  a  purchafer,  if 
he  fucceeds,  fhall  get  into  poffcffion  fooner  or 
7  later, 
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later.  The  reverfion  in  the  latter  cafe  muft, 
without  doubt,  be  of  lefs  value  than  in  the 
former. 

The  firft  Queftion  here  propofed,  refolves 
itfelf  into  the  following  general  Queftion. 

ff  What  is  the  prefent  value  of  a  given  re- 
"  verfionary  eftate,  to  be  entered  upon  after 
"  the  failure  of  two  lives,  provided  one  in 
"  particular  of  them  (hould  be  the  longejl 

«  life  r 

Now,  the  prefent  value  of  an  eftate  to  be 
enjoyed  for  ever,  after  the  failure  of  the  long- 
eft  of  two  lives,  is  "  the  value  of  the  longejl 
"  of  the  two  lives,  fubtraded  from  the  per- 
"  petuity  y  and  the  remainder  multiplied  by 
"  the  annual  rent  of  the  eftate/' — The  value 
of  the  Jongeft'oftWQ  lives  is  (as  is  well  known) 
the  value  of  the  two  joint  lives,  fub  trailed  from 
ihefum  of  the  (a)  values  of  the  two  Jingle 
lives.  In  the  prefent  cafe,  therefore,  it  is 
9.82,  (the  value  of  two  joint  lives  at  the  age 
of  40  by  Table  VII,)  fubtra&ed  from  twice 
13.196  ;  (the  value  of  zfingle  life  at  the  fame 
age  by  Table  VI,)  that  is,  16.57  year's  pur- 
chafe.  And  this  fubtracted  from  25,  (the 
perpetuity)  gives  8.43  ;  which,  multiplied  by 
40,  gives  /.  337.2,  the  value  of  the  given  eftate 
were  it  certainly  to  be  enjoyed,  after  the  ex- 

(0)  See  Mr.  De  Moivre  on  Annuities,  Problem  IV  ; 
or  Mr.  Simp  [on  s  Doftrine  of  Annuities  and  Reverfions*  Pro- 
blem  II. 

tinftion 
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tinclion  of  the  longeft  of  two  lives  both  40 ; 
that  is,  whether  one  or  other  of  them  failed 
laft.  But  that  A's  life  in  particular  fhould 
fail  laft,  rather  than  B's,  is  an  even  chance. 
The  true  value  of  the  reverfion,  therefore, 
is  half  the  laft  value,  or  /.  168.6. 

In  like  manner.  The  fecond  Quefticn  is  the 
fame  with  the  Queftion,  "  What  is  the  pre- 
"  fent  value  of  40  /.  perann.  for  ever,  to  be  en- 
<c  tered  upon  after  the  extinction  of  two  joint 
"  lives  both  40 ;  that  is,  whenever  either  of 
"  them  mall  fail ;  provided  the  firft  that  fails 
"  mould  happen  to  be  A's  life  in  particular  ?" 
— And  the  anfwer  is  found  by  fubtracling  the 
prefent  value  of  the  two  joint  lives  from  the 
perpetuity,  and  multiplying  the  remainder  by 
•-,  or  by  the  chance  that  A  in  particular 
ihall  die  firft :  And  this  will  give  the  re- 
quired value,  /.  303.4  (a). 

In  ihort.  It  appears  in  both  thefe  cafes, 
that,  according  to  the  firft  method  of  folu- 
tion,  we  are  to  fubtract  from  the  perpetuity 
the  value  of  one  of  the  fingle  lives ;  when,  in 
\hz  former -czk,  the  value  of  the  longeft  of  the 
two  lives,  and,  in  the  latter  cafe,  the  value 
of  thtirjoinf  continuance,  ought,  in  reality,  to 
be  fubtracted.  I  need  not  fay  what  prodigi- 
ous errors  may  often  arife  from  hence ;  and 
how  unfit  fuch  a  method  of  folution  is  for 
practice. 

{a}  I  have,  tho'  fcarcely  necefiary,  given  a  demonftra- 
tion  of  thefe  Solutions  in  the  Appendix,  note  (Nj. 

Mr. 
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Mr.  Simpfon,  in  p.  322,  of  his  Selecl  Ex** 
ercifes,  fpeaks  on  this  fubjecl  in  the  follow- 
ing manner. — "  I  have  been  very  particular 
"  on  thefe  kinds  of  Problems  ;  and  the  more 
"  fo,  as  there  has  been  no  method  before 
"  published,  that  1  know  of,  by  which  they 
"  can  be  rightly  determined.  'Tis  true,  the 
"  manner  of  proceeding,  by  firft  finding  the 
"  probability  of  furvivorfhip,  (which  me* 
"  thod  is  uied  in  my  former  work,  and 
"  which  a  celebrated  author  has  largely  infift* 
"  ed  on  in  three  fuccefllve  editions)  may  be 
"  applied  to  good  advantage,  when  the  given 
"  ages  are  nearly  equal;  but  then  it  is  certain, 
"  that  this  is  not  a  genuine  way  of  going  to 
€<  work,  and  that  the  conclufions  hence  deriv- 
"  ed  are  at  beft  but  near  approximations/' 

This  excellent  mathematician  has  here  ex- 
preffed  himfelf  much  too  favourably  of  the 
method  of  folution  on  which  I  have  remark- 
ed.— In  both  the  cafes  I  have  fpecified,  the 
ages  are  equal  3  and  yet,  in  one  of  them  the 
error  is  a  good  deal  above  a  third  of  the  true 
value,  and  in  the  other  a  fifth :  And,  it  is 
obvious,  that  in  cafes  where  three  equal  lives 
are  taken,  the  errors  will  be  much  greater* 
—Mr.  Simpfons  Obfervations  in  this  paffage 
are  true  only,  when  applied  to  a  different  me- 
thod ufed  by  himfelf,  in  the  28th  and  fol- 
lowing Problems  of  his  Treatife  on  the  Doc- 
trine of  Annuities  and  Rever/ions.  This  me- 
thod is  exact  when  the  lives  are  equal ;  but, 

it 
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it  gives  refults  which  are  too  far  from  the 
truth,  when  there  is  any  confiderable  inequa^ 
lity  between  the  lives. 

It  is  with  reluftance  I  have  made  fome  of 
thefe  remarks.  Mr*  De  Moivre  has  made 
very  important  improvements  in  this  branch 
of  fcience;  and  the  higheft  refpecl:  is  due  to 
his  name  and  authority.  This,  however, 
only  renders  thefe  remarks  more  neceflary. 

In  the  firft  Chapter  (Queftions  loth,  i  ith, 
1 2th,  1 4th,  &c.)  I  have  given  a  minute  ac- 
count of  the  method  of  finding,  in  all  cafes, 
the  values  of  the  reverfions  which  have  been 
the  fubjecl:  of  this  Eflay, 
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ESSAY      IV. 

Obfervations  on  the  proper  Method  of 
conftruEiing  Tables  for  determining 
the  Rate  of  human  Mortality ',  the 
Number  of  Inhabitants^  and  the 
Values  of  Lives  in  any  Town  or 
DiftriEt^  from  Bills  of  Mortality  ^7^ 
which  are  given,  the  Numbers  dying 
annually  at  all  Ages. 

IN  every  place  that  juft  fupports  itfelf  in 
the  number  of  its  inhabitants,  without 
any  recruits  from  other  places ;  or  where, 
for  a  courfe  of  years,  there  has  been  no  in- 
creafe  or  decreafe,  the  number  of  perfons 
dying  every  year  at  any  particular  age,  and 
above  it,  muft  be  equal  to  the  number  of  the 
living  at  that  age. — The  number,  for  exam- 
ple, dying  every  year,  at  all  ag^,  from  the 
beginning  to  the  utmoft  extremity^ life,  muft, 
in  fuch  a  fituation,  be  juft  equal  to  the  whole 
number  born  every  year.  And  for  the  fame 
reafon,  the  number  dying  every  year  at  one 
year  of  age  and  upwards  ;  at  two  years  of  age 
and  upwards ;  at  three  and  upwards,  and  fo 
on ;  muft  be  equal  to  the  numbers  that  at- 
tain to  thofe  ages  every  year;  or,  which  is 

the 
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the  fame,  to  the  numbers  of  the  living  at  thofe 
ages.  It  is  obvious,  that  unlefs  this  happens, 
the  number  of  inhabitants  cannot  remain  the 
fame.  If  the  former  number  is  greater  than 
the  latter,  the  inhabitants  muft  decreafe  -,  if 
lefs,  they  muft  mcreafe. — From  this  obier- 
vation  it  follows,  that  in  a  town  or  country 
where  there  is  no  increafe  or  decreafe,  bills 
of  mortality  which  give  the  ages  at  which 
all  die,  will  (hew  the  exact  number  of  inha- 
bitants ;  and  alfo  the  exact  law,  according  to 
which  human  life  waftes  in  that  town  or 
country. 

In  order  to  find  the  number  of  inhabitants ; 
the  mean  numbers  dying  annually,  at  every 
particular  age  and  upwards,  muft  be  taken 
as  given  by  the  bills,  and  placed  under  one 
another  in  the  order  of  the  fecond  column  of 
the  1 2th  Table  in  the  Appendix.  Thefe 
numbers  will,  it  has  appeared,  be  the  numbers 
of  the  living  at  i,  2,  3,  &c.  years  of  age;  and, 
confequently,  the  fum,  diminished  by  half 
he  number  born  annually  (a),  will  be  the 

whole 


(a}  This  fubtraclion  is  neceflary  for  the  following  rea- 
fon. — In  a  Table  formed  in  the  manner  here  directed,  it 
is  fuppofed,  that  the  numbers  in  the  fecond  column  are 
all  living  together  at  the  beginning  of  every  year.  Thus  j 
the  number  in  the  fecond  column  oppofite  to  o  in  the 
fir/i  column,  the  Table  fuppofes  to  be  all  juft  born  to- 
gether on  the  firft  day  of  the  year.  The  number,  like- 
wife,  oppofite  to  I,  it  fuppofes  to  attain  to  one  year  of 

R  age 
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whole  number  of  inhabitants. — In  fuch  a  fe- 
ries  of  numbers,  the  excefs  of  each  number 
above  that  which  immediately  follows  it,  will 
be  the  number  dying  every  year,  out  of  the 
particular  number  alive  at  the  beginning  of 
the  year;  and  thefe  exceffes  fet  down  regu- 
larly as  in  the  third  column  of  the  Table  to 
which  I  have  referred,  will  (hew  the  diffe- 
rent rates  at  which  human  life  wafles  thro* 
all  its  different  periods,  and  the  different 
probabilities  of  life  at  all  particular  ages. 

It  mud:  be  remembered,  that  what  has 
been  now  faid  goes  on  the  fuppofition,  that 
the  place,  whole  bills  of  mortality  are  given, 
fupports  itfelf,  by  procreation  only,  in  the 
number  of  its  inhabitants.  In  towns  this  very 
feldom  happens,  on  account  of  the  luxury  and 
debauchery  which  generally  prevail  in  them. 
They  are,  therefore,  commonly  kept  up  by 
a  conftant  acceffion  of  ilrangers  vrfettlers, 

age juft  at  the  fame  time  that  the  former  number  is  born. 
And  the  like  is  true  of  every  number  in  the  fecond  co- 
lumn.— During  the  courfe  of  the  year,  as  many  will  die  at 
all  ages  as  were  born  at  the  beginning  of  the  year;  ancf, 
confequently,  there  will  be  an  excefs  of  the  number  alive 
at  the  beginning  of  the  year,  above  the  number  alive  at 
the  end  of  the  year,  equal  to  the  whole  nurnb:r  of  the 
annual  births  ;  and  the  true  number  conftantly  alive  to- 
gether, is  the  arithmetical  mean  between  thefe  two  num- 
bers ;  or,  agreeably  to  the  rule  I  have  given,  \\\tfum  of 
the  numbers  in  the  fecond  column  of  the  Table,  kffened 
by  half  the  number  of  annual  births.  See  Eflay  I,  page 
174. 

VVJ 
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\vho  remove  to  them  from  country  parishes 
and  villages^,  In  thefe  circurnftances*  in  or- 
der to  find  the  true  number  of  inhabitants, 
and  probabilities  of  life,  from  bills  of  morta- 
lity containing  an  account  of  the  ages  at 
which  all  die;  it  is  neceffary  that  the  pro- 
portion of  the  annual  births  to  the  annual 
fettlers  fhould  be  known  j  and  alfo  the  period 
of  life  at  which  the  latter  remove.— ^-Both 
thefe  particulars  may  be  difcovered  in  the 
following  method* 

,If  for  a  courfe  of  years  there  has  been  no 
fenfible  increafe  or  decreafe  in  a  place,  the 
number  of  annual  fettlers  will  be  equal  to 
the  excefs  of  the  annual  burials  above  the 
annual  births.  If  there  is  an  increafe,  it  will 
be  greater  than  this  excefs.  If  there  is  a  de- 
er eafey  it  will  be  /efs* 

The  period  of  life  at  which  thefe  fettlers 
remove,  will  appear  in  the  bills  by  an  in- 
creafe in  the  number  of  deaths  at  that  pe- 
riod and  beyond  it.  Thus ;  in  the  London 
bills,  the  number  of  deaths,  between  20  and 
30,  is  generally  above  double,  and  between; 
30  and  40,  near  triple  the  number  of  deaths 
between  jo  and  20  :  And  the  true  account 
of  this  is,  that  from  the  age  of  1 3  or  20,  to 
35  or  40,  there  is  an  afflux  of  people  every 
year  to  London  from  the  country,  which  oc- 
cafions  a  great  increafe  in  the  number  of  in- 
habitants at  thefe  ages ;  and,  confequently, 
raifes  the  deaths  for  all  ages  above  20,  con- 
R  2  fiderably 
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fiderably  above  their  due  proportion,  when 
compared  with  the  number  of  deaths  before 
20. — This  is  obfervable  in  all  the  bills  of 
mortality  for  towns  with  which  I  am  ac- 
quainted, not  excepting  even  the  Brejlaw 
bills.  Dr.  Halley  takes  notice,  that  thefe 
bills  give  the  n.umber  of  deaths,  between  10 
and  20,  too  fmal.l.  This  he  confidered  as  an 
irregularity  in  them,  owing  to  chance ;  and, 
therefore,  in  forming  his  Table  of  Obferva- 
tions,  he  took  the  liberty  fo  far  to  correct  it, 
as  to  render  the  proportion  of  thofe  who  die 
to  the  living  in  this  diviiion  of  life,  nearly 
the  fame  with  the  proportion  which,  he  fays, 
he  had  been  Informed  (a)  die  annually  of  the 
young  lads  in  Chrift-Church  HofpitaL  But 
the  truth  is,  that  this  irregularity  in  the  bills 
was  derived  from  the  caufe  I  have  juft  affign- 
ed. — During  the  five  years  for  which  the 
Brejlaw  bills  are  given  by  Dr.  Halley,  the 
births  did,  indeed,  a  little  exceed  the  burials  ; 
but,  it  appears,  that  this  was  the  effeft  of 
fome  peculiar  caufes  that  happened  to  ope- 
rate juft  at  that  time  ;  for,  during  a  com- 
plete century  from  1633  to  1734,  the  annual 
medium  of  births  was  1089  \b)9  and  of  bu- 

(a)  See  Lowthorp**  Abridgment  of  the  Phjlofophical 
Tranfactions,  vol.  III.  p.  670. — Dr.  Halley  s  information 
in  this  inftance  was  not  right,  as  will   appear  prefently  ; 
and,  therefore,  he  has  by  no  means  fufficiently  corrected 
the  irregularity  I  have  mentioned. 

(b)  Sec  Dr,  Short's  Comparative  Hiftory,  p.  63. 
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rials  1256  (a).  This  town,  therefore,  muft 
have  been  all  along  kept  up  by  a  number  of 
yearly  recruits  from  other  places,  equal  to 
about  a  f event  h  part  of  the  yearly  births. 

What  has  been  now  obferved  concerning 
the  period  of  life  at  which  people  remove 
from  the  country  to  fettle  in  towns,  would 
appear  fufficiently  probable,  were  there  no 
fuch  evidence  for  it  as  I  have  mentioned  ; 
for  it  might  be  well  reckoned,  that  thefe 
people  in  general,  muft  be  iingle  perfons  in 
the  beginning  of  mature  life,  who,  not  hav- 
ing yet  obtained  fettlements  in  the  places 
where  they  were  born,  migrate  to  towns  in. 
queft  of  employments. 

Having  premifed  thefe  Obfervations,  I  fhall 
next  endeavour  to  explain  diftindly,  the  effect 
which  thefe  acceflions  to  towns  muft  have, 
on  Tables  of  Obfervation  formed  from  their 
bills  of  mortality.  This  is  a  fubject  proper 
to  be  infifted  on,  becaufe  miftakes  have  been 
committed  about  it ;  and  becaufe  alfo,  the 
difcuflion  of  it  is  neceflary  to  fhew,  how  near 
to  truth  the  values  of  lives  come  as  deduced 
from  fuch  Tables. 

(a)  It  appears  from  the  account  in  the  Phikfopbical 
Tranfafficns,  (Abridgment,  vol.  VII,  No.  380,  p.  46,  &c.) 
that  from  1717  to  1725,  the  annual  medium  of  births  at 
Brejlaw  was  1252,  of  burials  1507  ;  and  alfo,  that  much 
the  greateft  part  of  the  births  died  under  10  years  of 
age. — From  a  Table  in  SuftnilcVs  works,  Vol.  I.  p.  38, 
it  appears,  that,  in  reality,  the  greater  part  of  all  that 
die  in  this  town  are  children  under  five  years  of  age. 

R  -  The 
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The  following  general  rule  may  be  given 
on  this  fubjecl:. 

If  a  place  has,  for  a  courfe  of  years,  been 
maintained  in  a  ftate  nearly  ftationary,  as  to 
number  of  inhabitants,  by  recruits  coming  in 
every  year,  to  prevent  the  decreaie  that  would 
arifc  from  the  excels  of  the  burials  above  the 
births ;  a  Table  formed  on  the  principle, 
"  that  the  number  dying  annually,  after  every 
"  particular  age,  is  equal  to  the  number  liv- 
"  ing  at  that  age/'  will  give  the  number  of 
inhabitants  and  the  probabilities  of  life,  too 
great  for  all  ages  preceding  that  at  which  the 
recruits  ceafe ;  and  after  this,  it  will  give 
them  right. — If  the  acceffions  are  fo  great  as 
to  caufe  an  increqje  in  the  place,  fuch  a  Ta- 
ble will  give  the  number  of  inhabitants  and 
the  probabilities  of  life,  too  little*  after  the 
age  at  which  the  acceffions  ceafe  (a]  ;  and 
too  great,  if  there  is  a  decreafe.  Before  that 
age  it  will  in  both  cafes  give  them  too  great; 
but  moft  considerably  fo  in  the  former  cafe, 
or  when  there  is  an  increafe. 

(/v)  Agreeably  to  thefe  Obfervations  ;  if  a  place  in- 
creafes.,  not  in  confequence  of  acceffions  from  other 
places,  but  of  a  conftant  excefs  of  the  births  above  the 
deaths  ;  a  Table,  conftru£ted  on  the  principle  1  have 
mentioned,  will  give  the  probabilites  of  life  too  low 
through  the  whole  extent  of  life  ;  becaufe,  in  fuch  cir- 
cumftances,  the  number  of  deaths  in  the  firft  ftages  of 
life  muft  be  too  great,  in  comparifon  of  the  number  of 
deaths  in  the  latter  ftages  ;  and  more  or  lefs  fo,  as  the 
tncteaje  is  more  or  lefs  rapid.  The  contrary,  in  all  re- 
ipedh,  takes  place  where  there  is  a  decreafe,  arifing  from 
the  excefs  of  the  deaths  above  the  lir(Lj. 

For 
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For  example.  Let  us  fuppofe,  that  244 
of  thofe  born  in  a  town,  attain  annually  to 
20  years  of  age ;  and  that/25O  more,  all  like- 
wife  20  years  of  age,  come  into  it  annually 
from  other  places  -y  in  confequence  of  which, 
it  has,  for  a  courfc  of  years,  been  juft  main- 
tained in  the  number  of  its  inhabitants,  with- 
out any  fenfible  increafe  or  decreafe.  In  thefe 
circumstances,  the  number  of  the  living  in 
the  town  of  the  age  0f  20,  will  be  always 
244  natives  and  250  fet tiers,  or  494  in  all  ; 
and,  fince  thefe  are  fuppofed  all  to  die  in  the 
town,  and  no  more  recruits  are  fuppofed  to 
come  in ;  494  will  be  likewife  the  number 
dying  annually  at  20  and  upwards. — In  the 
fame  manner;  it  will  appear  on  thefe  fup- 
poiitions,  that  the  number  of  the  living,  at 
every  age,  fubfequent  to  20,  will  be  equal  to 
the  number  dying  annually  at  that  age  and 
above  it ;  and,  confequently,  that  the  num- 
ber of  inhabitants  and  the  decrements  of  life, 
for  every  fuch  age,  will  be  given  exaclly  by 
the  Table  I  have  fuppofed.  But  for  all  ages 
before  20,  they  will  be  given  much  too  great. 
For  let  280  of  all  born  in  the  town,  reach 
10.  In  this  cafe,  280  will  be  the  true  num- 
ber of  the  living  in  the  town,  at  the  age  of 
jo;  and  the  recruits  not  coming  in  'till  20, 
the  number  given  by  the  bills,  as  dying  be- 
tween 10  and  20,  will  be  the  true  number 
dying  annually  of  the  living  in  this  divifion 
of  life.  Let  this  number  be  36  ;  and  it  will 
R  4  follow, 
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follow,  that   the  Table   ought  to  make  the 
numbers  of  the  living  at  the  ages  between  10 
and  20,  a  feries  of  decreafing  means  between 
280   and   (280  diminifhed  by   36,  or)  244. 
But  in  forming  the  Table  en  the  principle  I 
have  mentioned,   250  (the  number  above  20 
dying  annually  in  the  town  who  were  not 
born  in  it)  will  be  added  to  each  number  in 
this   feries ;  and,  therefore,  the  Table   will 
give  the  numbers  of  the  living,  and  the  pro- 
babilities of  life  in  this  divifion  of  life,  almoft 
twice  as  great  as  they  really  are. — This  ob- 
fervation,  it  is  manifeft,  may  be  applied  to 
all  the  ages  under  20. 

It  is  neceflary  to  add,  that  fuch  a  Table 
will  give  the  number  of  inhabitants,  and  the 
probabilities  of  life,  equally  wrong  before  20, 
whether  the  recruits  all  come  in  at  20,  agree- 
ably to  the  fuppofition  juft  made,  or  only 
begin  then  to  come  in.  In  this  laft  cafe,  the 
Table  will  give  the  number  of  inhabitants, 
and  probabilities  of  life,  too  grea-t .throughout 
the  whole  extent  of  life,  if  the  recruits  come 
in  at  all  ages  above  20.  But  if  they  ceafe  at 
any  particular  -.age,  it  will  give  them  right 
only  from  that  age ;  and  before,  it  will  err  all 
along  on  the  fide  of  excefs  ;  but  lefs  confi- 
derably  between  20  and  that  age,  than  be- 
fore 20. For  example.  If,  of  the  250 

I  have  fuppofed  to  come  in  at  20,  only  150 
then  come  in,  arid  the  reft  at  30;  the  num- 
bers of  the  living  will  be  given  ico  too  high, 

at 
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at  every  age  between  20  and  30;  but,  as  juft 
(hewn,  they  will  be  given  250  too  high  at 
every  age  before  20. — In  general,  therefore, 
the  number  of  the  living  at  any  particular 
age,  muft  be  given  by  the  fuppofed  Table, 
as  many  too  great  as  there  are  annual  fettlers 
after  that  age  :  And,  if  thefe  fettlers  come  in 
at  all  ages  indifcriminately,  during  any  cer- 
tain interval  of  life  ;  the  number  of  inhabi- 
tants and  the  probabilities  of  life  will  be 
continually  growing  lefs  and  lefs  wrong,  the 
nearer  any  age  is  to  the  end  of  that  interval. 
— Thefe  Obfervations  prove,  that  Tables  of 
Obfervation  formed  in  the  common  way,  from 
bills  of  mortality  for  places,  where  there  is 
an  excefs  of  the  burials  above  the  births, 
muft  be  erroneous,  for  a  great  part  of  the 
duration  of  life,  in  proportion  to  the  degree 
of  that  excefs.  They  {hew  like  wife,  at  what 
parts  of  life  the  errors  in  fuch  Tables  are  moft 
confiderable,  and  how  they  may  be  in  a  great 
meafure  corrected. 

All  this  I  (hall  beg  leave  to  exemplify  and 
illuftrate  a  little  further,  in  the  particular  cafe 
of  London. 

The  number  of  deaths,  between  the  ages 
of  10  and  20,  is  always  fo  fmall  in  the  Lon- 
don bills,  that  it  feems  certain  few  recruits 
come  to  London  under  20 ;  or  at  leaft  not  fo 
many  as  before  this  age  are  fent  out  for  edu- 
cation to  fchools  and  univeriities.  After  20, 

great 
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great  numbers  come  in  'till  30,  and  fomc 
perhaps  'till  40  or  50. — But,  at  every  age 
after  50,  it  is  probable,  that  more  retire  from 
London  than  come  to  it. — The  London  Tables 
of  Obfervation,  therefore,  being  formed  on 
the  principle  I  have  mentioned,  cannot  give 
the  probabilities  of  life  right  'till  40.  Be- 
tween 30  and  40  they  muft  be  a  little  too 
high;  but  more  fo  between  20  and  30  ;  and 
moft  of  all  fo  before  20. — It  follows  alfo,  that 
thefe  Tables  muft  give  the  number  of  inha- 
bitants in  London  much  too  great. 

Table  XII,  in  the  Appendix,  is  aTable  form- 
ed in  the  manner  I  have  explained,  from  the 
London  bills  for  jo  years,  from  17 59  to  1768; 
and  adapted  to  a  1000  born  as  a  radix.  The 
fum  of  the  numbers  in  the  fecond  column, 
diminimed  by  half  the  number  born,  1825,757, 
According  to  this  Table  then,  for  every  1000 
deaths  in  London,  there  are  25^  as  many  in- 
habitants y  or,  in  other  words,  the  expectation 
of  a  child  juft  born  is  25^  ',  and  the  inhabi- 
tants are  to  the  annual  burials,  as  25^  to  i, 
— But  it  has  appeared,  that  the  numbers  in 
the  fecond  column  being  given  on  the  fup- 
polition,  that  all  who  die  in  London  were  born 
there,  muft  be  too  great ;  and  we  have  from 
hence  a  DEMONSTRATION,  that  the  probabi- 
lities of  life  are  given  in  the  common  Tables 
of  London  Obfervations,  too  high,  for,  at  leaft, 
the  firft  30  years  of  life  j  and  alfo,  that  the 
number  of  inhabitants  in  London  muft  be  lefs 

than 


Tables  of  Obfervations,  &c.          251 

than  25!,  multiplied  by  the  annual  burials. 
. — The  common  Tables,  therefore,  of  London 
Obfervations,  undoubtedly  want  to  be  cor- 
rected (a]  >  and  the  way  of  doing  this,  and 
in  general,  the  right  method  of  forming  ge- 
nuine Tables  of  Obiervation  for  towns,  may 
be  learnt  from  the  following  rule. 

"  From  the  fum  of  all  that  die  annually, 
"  after  any  given  age,  fubtradt  the  number 
((  of  annual  fettlers  after  that  age;  and  the 
"  remainder  will  be  the  number  of  the  liv- 
f(  ing  at  the  given  age." 

This  rule  can  want  no  explication  or  proof, 
after  what  has  been  already  faid. 

If,  therefore,  the  number  of  annual  fettlers 
in  a  town  at  every  age  could  be  afcertained ; 
a  perfect  Table  of  Obfervations  might  be 
formed  for  that  town,  from  bills  of  mortality, 
containing  an  account  of  the  ages  at  which 
all  die  in  it.  But  no  more  can  be  learnt  in 
this  inftance  from  any  bills,  than  the  whole 
number  of  annual  fettlers,  and  the  general 
divifion  of  life  in  which  they  enter.  This, 
however,  may  be  fufficient  to  enable  us  to 
form  Tables  that  mail  be  tolerably  exact.— 

(a)  The  ingenious  and  accurate  Mr.  Simpfon  faw  that 
it  was  necefTary  to  correct  the  London  Tables,  and  he  has 
done  it  with  great  judgment;  but,  I  think,  too  imper- 
fedtly,  and  without  going  upon  any  fixt  principles,  or 
{hewing  particularly,  how  Tables  of  Obfervation  ought 
to  be  formed,  and  how  far  in  different  circumftances,  and 
gt  different  ages,  they  are  to  be  depended  on. 

For 
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For  inflance.  Suppofe  the  annual  deaths  in 
a  town  which  has  not  increafed  or  decreafed, 
to  have  been  for  many  years,  in  the  propor- 
tion of  4  to  3  to  the  annual  births.  It  will 
hence  follow,  that  -J  of  the  perfons  who  die 
in  fuch  a  town  are  fettlers,  or  emigrants  from 
other  places;  and  not  natives:  And  the  fud- 
den  increafe  in  the  deaths  after  20,  will  alfo 
fhew,  agreeably  to  what  was  before  obferved, 
that  they  enter  after  this  age.  In  forming 
therefore  a  Table  for  fuch  a  town,  a  quar- 
ter of  all  that  die  at  all  ages  throughout  the 
whole  extent  of  life,  muft  be  deducted  from 
the  fum  of  all  that  die  after  every  given  age 
before  203  and  the  remainder  will  be  the 
true  number  living  at  that  given  age.  And 
if,  at  20,  and  every  age  above  it,  this  de- 
duction is  emitted,  or  the  number  of  the 
living  at  every  fuch  age  is  taken  the  fame 
with  the  fum  of  all  that  die  after  it,  the  re- 
fult  will  be  (fuppofing  moft  of  the  fettlers  to 
come  in  before  30,  and  all  before  40)  a  Ta- 
ble exact  'till  20  ;  too  high  between  20  and 
30 ;  but  nearly  right  for  fome  years  before 
40  ;  and  after  40  exact  again. — Such  a  Table, 
it  is  evident,  will  be  the  fame  with  the  Ta- 
ble laft  defcribed  at  all  ages  above  20  ;  and 
different  from  it  only  under  20. — It  is  evi- 
dent alfo  that,  on  account  of  its  giving  the 
probabilities  of  life  too  great  for  fome  years, 
after  20,  the  number  of  inhabitants  deduced 
from  it  may  be  depended  on  as  fomewhat 

greater 
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greater  than  the  truth ;  and  more  or  lefs.  fo,  as 
the  annual  recruits  enter  in  general  later  or 
fooner  after  20. 

Let  us  no\V  confider,  what  the  refult  of 
thefe  remarks  will  be,  when  applied  particu- 
larly to  the  London  bills. 

It  muft  be  here  firft  obferved,  that,  at  leaft 
one  quarter  of  all  that  die  in  London  wet  fettlers 
from  the  country,  and  not  natives. — The  me- 
dium of  annual  burials  for  10  years,  from 
1759  to  1768,  was  22,956  ;  of  births  15,710. 
The  excels  is  7246 ;  or  near  a  third  of  the 
burials. — The  fame  excefs,  during  10  years, 
before  1750,  was  10,500;  or,  near  half  the 
burials.  London  was  then  decreajing.  For  the 
laft  1 2  or  15  years  it  has  been  increajing.  This 
excefs,  therefore,  agreeably  to  the  foregoing 
obfervations,  was  then  greater  than  the  num- 
ber of  annual  fettlers  ;  and  it  is  now  lefs.  I 
have  chofen,  however,  to  fuppofe  the  num- 
ber of  annual  fettlers  to  be  now  no  more  than 
a  quarter  of  the  annual  burials,  in  order  to  al- 
low for  more  omiffions  in  the  births  than  the 
burials ;  and  alfo,  in  order  to  be  more  fure 
of  obtaining  refults  that  ihall  not  exceed  the 
truth. 

Of  every  thoufand  then  who  die  in  Lon- 
don >  only  750  are  natives,  and  250  arejfe- 
tlers,  who  come  to  it  after  1 8  or  20  years  of 
age :  And,  confequently,  in  order  to  obtain 
from  the  bills  a  more  correct  Table  than  the 
J2th  in  the  Appendix,  250  muft  be  fub- 

tracted 
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tradled  from  every  one  of  the  numbers  in  thd 
fecond  column  'till  20  ;   and  the  numbers  in 
the  third  column  muft  be  kept  the  fame,  the 
bills   always   giving  thefe   right. — After  20, 
the  Table  is  to  be  continued  unaltered;   and 
the  refult  will   be,   a  Table  which  will  give 
the  numbers  of  the  living  at  all  ages  in  Lon~ 
don   much  nearer  the  truth,   but  ftill  fome- 
what  too  high. — Such  is  the  ijth  Table  in 
the  Appendix. — The  fum  of  all  the  numbers 
in   the   fecond  column  of  this  Table,  dimi- 
nifhed  by  500,  is  20,750.     For  every  1000 
deaths,  therefore,  in  London,  there  are,  ac- 
cording to  this  Table,   20,750  living  perfons 
in  it ;  or  for  every  {ingle  death,  20!  inhabi- 
tants.    It  was   before  fhewn,  that  the  num- 
ber of  inhabitants  in  London  could  not  be  fo 
great  as  25  times  \  the  deaths.     It  now  ap- 
pears,  (fince  the  numbers  in  the  fecond  co- 
lumn of  this  Table  are  too  high)  that  the 
number  of  inhabitants  in  London  cannot  be 
fo  great  as  even  20  times  L  the  death r.     And 
this  is  a  conclufion  which,  I  believe,  every 
one  who  will  beftow  due  attention  on  what 
has  been  faid,  will  find  himfelf  forced  to  re- 
ceive.     It  will  not  be   amifs,  however,  to 
confirm  it  by  the  following  fad:,   the  know- 
ledge of  which  I  owe  to   the  particular  en- 
quiry and  kind   information   of  Mr.  Harris^ 
the  ingenious  matter  of  the  Royal  Mathema- 
tical  School   in   Chrift-Church   Hofpital. — - 
The  average  of  lads  in  this  fchool  has,  for  30 
y  years 
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years  paft,  been  831.  They  are  admitted  at 
all  ages  between  feven  and  eleven  ;  and  few 
ftay  beyond  16.  They  are,  therefore,  in  ge- 
neral, lads  between  the  ages  of  eight  and  16. 
They  have  better  accommodations  than  it 
can  be  fuppofed  children  commonly  have; 
and  about  300-  of  them  have  the  particular 
advantage  of  being  educated  in  the  country. 
In  fuch  circumflances  it  may  be  well  reck- 
oned that  the  proportion  of  children  dying 
annually,  muft  be  lefs  than  the  general  pro- 
portion of  children  dying  annually  at  the  fame 
ages  in  London. — The  fact  is,  that,  for  the 
laft  30  years,  i  IT  have  died  annually ;  or  one 
in  70*. 

According  to  Table  XIII,  one  in  73  dies 
between  10  and  20,  and  one  in  70  between 
eight  and  16.  That  Table,  therefore,  pro- 
bably, gives  the  decrements  of  life  in  London, 
at  thefe  ages,  too  little,  and  the  numbers  of 
the  living  too  great :  And,  if  this  is  true  of 
thefe  ages,  it  muft  be  true  of  all  other  ages 
under  20  ;  and  it  follows  demonftrably,  in 
conformity  to  what  was  before  (hewn,  that 
more  people  fettle  mLondon  after  20,  than  the 
quarter  I  have  fuppofed ;  and  that  from  20 
to  at  leaft  30  or  35,  the  numbers  of  the  living 
are  given  too  great,  in  proportion  to  the  de- 
crements of  life. 

In  this  Table  the  numbers  in  the  fecond 
column  are  doubled  at  20,  agreeably  to  what 
really  happens  in  London ;  and  the  fum  of 

the 
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the  numbers  in  this  column  diminimed  by 
half  the  whole  number  of  deaths,  gives  the 
expectation  of  life,  not  of  a  child  juft  born, 
as  in  other  Tables,  but  of  all  the  inhabitants 
of  London  at  the  time  they  enter  it,  whether 
that  be  at  birth,  or  at  20  years  of  age.  The 
expectations,  therefore,  and  the  values  of  Lon- 
don lives  under  20,  cannot  be  calculated  from 
this  Table.  But  it  may  be  very  eafily  fitted 
for  this  purpofe  by  finding  the  number  of 
births  which,  according  to  the  given  decre- 
ments of  life,  will  leave  494  alive  at  20  ; 
and  then  adapting  the  intermediate  numbers 
in  fuch  a  manner  to  this  radix,  as  to  preferve 
all  along  the  number  of  the  living,  in  the 
fame  proportion  to  the  numbers  of  the  dead. 
This  is  done  in  the  i4th  Table  in  the  Ap- 
pendix; and  this  Table  may,  I  fancy,  be  re- 
commended as  better  adapted  to  the  prefent 
ftate  of  London  than  any  other  Table.  The 
values  of  lives,  however,  deduced  from  it, 
are  in  general  nearly  the  fame  with  thofe  de- 
duced by  Mr.  Simpfon,  from  the  London  bills 
as  they  flood  40  years  ago.  The  main  dif- 
ference is,  that  after  52,  and  in  old  age,  this 
Table  gives  them  fomewhat  lower  than  Mr. 
Simpfons  Table. 

It  has  fufiiciently  appeared,  what  judgment 
we  are  to  form  of  the  values  of  lives  thus 
deduced.  During  the  greatefl  part  of  the 
interval  of  life,  in  which  the  annual  recruits 
that  keep  up  London  come  to  it,  thefe  values 

err 


Cables  ofObfervationst  6cc.          257 

err  on  the  iide  of  excefs :  and  after  that  in- 
terval, they  err,  perhaps,  a  little  on  the  fide 
of  defeft  (a)  on  account  of  retirements  from 
London  in  the  laft  iiages  of  life. 

The 


(a)  I  have  not  taken  into  account  the  efFe&  cf  migra- 
tions from  towns,  on  Tables  formed  in  the  iranner  1  have 
explained  ;  becaufe,  towns  in  general  being  kept  up  by 
recruits  from  the  country,  the  migrationsyhra  them  are 
of  little  confequence,  compared  with  the  migrations  to 
them.— Thus  ;  in  LONDON,  it  appears  from  the  much 
greater  number  of  deaths  between  40  and  50,  than  in 
any  other  equal  interval  of  life  after  10,  that  more  peo^- 
pie  come  to  it  than  leave  it,  at  every  age  between  zo  and 
50.  After  50,  it  is  probable,  that  the  contrary  happens. 
But,  it  (hould  be  confidered,  that  emigrants  from  LON- 
DON after  50,  are  chiefly  perfons  who,  having  got  for- 
tunes in  buiinefs,  chufe  to  leave  off,  and  to  fpend  the 
Jatter  part  of  their  lives  in  country  retirements.  But 
how  few  are  thefe  compared  with  the  multitudes  who$ 
tho'  poffeffed  of  good  fortunes,  never  retire  ;  and  with. 
the  bulk  of  the  inhabitants  in  lower  ftations,  who  never* 
can  be  able,  without  thegreateft  inconveniencies,  to  quit 
the  fettlements  by  which  they  are  fupported  ?  It  is,  how- 
ever, likely,  that  retirements  from  LONDON  are  now 
more  numerous  than  they  ever  were ;  and  that  they  have 
fome  effect  on  the  bills  of  mortality,  and  on  Tables  formed 
from  them  ;  by  caufing  thefe  Tables  to  give  the  number 
of  the  living  too  little,  in  comparifon  with  the  decrements 
of  life,  at  every  age,  from  that  at  which  the  migrations 
10  and  from  LONDON  become  equal,  to  the  age  at  which 
the  latter  ceafe. — To  explain  this  j  let  us  fuppofe,  thac 
none  fettle  in  LONDON  after  50  ;  but  that,  between  35 
and  50,  as  many  come  to  it  as  retire  from  it  at  all  ages 
after  35  j  and  that  thefe  retirements  ceafe  at  70.  In  this 
cafe,  the  Tables  will  give  the  proportion  of  the  living 
to  the  decrements. of  life  too  high  '//'//  35.  At  35,  this 
proportion  will  be  given  right:.  After  35,  it  will  begin 

to 
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The  number  of  inhabitants  in  London  may 
alfo  be  learnt  from  what  has  been  offered, 
more  nearly  than  by  any  method  which  has 
been  hitherto  taken.  It  cannot,  it  has  been 
fhewn,  exceed  20  times  i  the  number  of  an- 
nual deaths.  Could,  therefore,  the  annual 
deaths  be  afcertained,  we  mould  know  the 
number  of  inhabitants  within  pretty  narrow 
limits.  But  the  ornnTions  in  the  bills  are 
fuch,  that  it  is  not  poffible  to  afcertain,  with 
exadnefs,  the  annual  deaths.  Dr.  Eraken- 
ridge  fuppofed  thefe  omiflions  to  amount  to 
2000  annually.  The  refult  of  a  very  minute 
enquiry  by  Mr.  Mahland  is,  that  in  the  year 
1729,  they  amounted  to  3038.  But  they 
are  probably  now  much  more  confiderable, 
than  either  of  thefe  writers  have  reckoned 

to  be  given  too  low  j  and  this  error  will  increafe  'till  50  ; 
from  which  age  it  will  decreafe  gradually  'till  it  vanifhes 
at  70  :  And  after  70,  the  Tables  will  be  exactly  right 
again.— This  is  the  exact  ftate  of  the  effect  of  retire- 
ments from  London,  oil  the  London  Table  of  Obfervations. 
But  this  effect  appears,  indeed,  to  be  inconfiderable ;  for, 
after  50,  the  values  of  lives  by  the  London  Table,  are 
continually  approaching  nearer  and  nearer  to  the  fame 
values  by  other  Tables  ;  which  could  not  happen  were 
retirements  attended  with  any  great  effect. — It  is  proper 
to  add,  that  in  fumming  up,  as  above  explained,  the 
numbers  of  the  living,  in  order  to  find  the  number  of 
inhabitants  in  London,  the  circumftance  that  thefe  num- 
bers may  be  too  fmall  for  forne  years  after  40  or  50,  in 
conftquence  of  retirements,  is,  undoubtedly,  much  more 
than  balanced  by  their  being  given  too  high  between  2,0 
and  46. 

•7  them. 
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them  (a).  Let  them  be  6000  j  and  the 
ber  of  inhabitants  will  be  601,750  at  moft. 

All  the  preceding  Obfervations  are,  it  is 
plain,  applicable  to  bills  of  mortality  for 
towns  in  general ;  and  point  out  the  way  of 
deducing  from  them  genuine  Tables  of  Ob- 
fervations, which  ihall  give  the  true  proba- 
bilities and  values  of  lives,  and  the  true  num- 
ber of  inhabitants,  in  the  town  whofe  bills 
are  given.-—!  fliall  beg  leave  to  confirm  and 
illuftrate  this,  in  the  particular  cafe  of  the 
town  of  NORTHAMPTON. 

In  this  town,  containing  four  parifhes, 
namely,  All-Saint  s^  St.  Sepulchre 's,  St.  Giles  •> 
and  St.  Peter's,  an  account  has  been  kept  ever 
fince  the  year  1741,  of  the  number  of  males 
and  females  that  have  been  chriftened  and 
buried  (Diffenters  included)  in  the  whole 
town.  And  in  the  parifh  of  All-faints,  con- 
taining the  greateft  part  of  the  town,  an  ac- 
count has  been  kept  ever  fince  1735*  of  the 
ages  at  which  all  have  died  there. 

In  1746,  an  account  was  taken  of  the  nurri- 
ber  of  houfes,  and  of  inhabitants  in  the  town. 
The  number  of  boufes  was  found  to  be  1083  ; 
and  the  number  of  inhabitants  51 36.^ — In  the 
parifhes  of  All-Saints  and  St.  Giles%  the  num- 
ber of  male  zndfema/e  heads  of  families,  fer* 

(a)  Vid.  Preface  to  a  Colle<aipn  of  the  Bills  of  Mor- 
tality from  1657  to  1758,  p.  4,  &c. 
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vants,  lodgers,  and  children*  were  particularly 
diftinguifhed.  —  The  heads  of  families  were, 
707  males  ;  and  846  females.  --  Children, 
males  624;  females  759.  —  Servants,  males 
203;  females  280.  —  Lodgers,  males  137; 
females  287.  —  In  St.  Peter  s,  males  99  ;  fe- 
males 129.  —  In  St.  Sepulchre  s,  adults  638  * 
children  427.  In  this  pariili  the  fexes  were 
not  diftinguifhed* 

The  Chriftenings  and  Burials  in  the  whole- 
town  for  28  years,  from  1741  to  1770,  have 
been  as  follows. 


Chriftened  j  ^es  ^i'|  4649—  Annual  medium  155 
Burkd        |  ^S  ll6%  }  5747—  Annual  medium  191 

In  the  pariih  of  All-  Saints,  from  1735  to 
3770,  or  36  years, 

Chriftened  |  ^s  j^  |   3242—  Annual  medium    9.0 
Burkd        {j^isin   369°~"  Annualmedlum  I02- 


Of  thefe  died, 

Under  2  years  of  age     —  1206 

Between     2  and       5     —  276 

Between     5  and     10     —  155 

Between   10  and     20     —  155 

Between  20  and     30     —  297 

Between  30  and     40    —  257 

Be- 
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Between  40  and 
Between  50  and 
Between  60  and 
Between  70  and 
Between  80  and 


5°  — 

60  — 

70  — 

80  — 

90  — 


Between  90  and   100     — - 


Total  3690 


A  Table  formed  from  thefe  data  in  the 
manner  of  Table  XII ;  or,  on  the  fuppofition, 
that  all  who  die  in  Northampton  were  born 
there,  would  give  the  expectation  of  a  child 
juft  born  28.83  years;  or,  the  proportion  of 
the  inhabitants  to  the  annual  deaths,  as  28.83 
to  i.  It  has  been  fhewn,  that  this  propor- 
tion, in  a  place  where  the  burials  exceed  the 
births,  muft  be  greater  than  the  true  propor- 
tion of  the  number  of  inhabitants  to  the  an- 
nual deaths :  And  this  appears  to  be  the  real 
cafe.  For  the  bills  (hew,  that,  from  1741 
to  1750,  or  for  10  years,  about  the  time 
when  the  number  of  inhabitants  was  5136* 
the  annual  medium  of  burials  was  197.5; 
which,  multiplied  by  28.83,  gives  5693;  or 
a  gth  part  more  than  the'/n^  number. 

A  Table  formed  in  the  manner  of  Table 
XIII,  would  give  the  proportion  of  inhabi- 
tants to  the  annual  deaths,  as  26.41  to  I  ; 
and  this  makes  the  inhabitants  52 16;, or 
very  near  the  true  number. 
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The  IVth  Table,  in  the  Appendix,  is  form- 
ed in  the  fame  manner  with  Table  XIV,  for 
London:  And  this  is  the  genuine  Table  of 
Obfervations  for  Northampton,  from  which 
may  be  calculated  the  true  probabilities  and 
values  of  lives,  at  all  ages,  in  that  town. 

At  NORWICH,  bills  of  mortality,  of  the 
fame  kind  with  thofe  in  London  and  North- 
ampton, have  been  kept  for  many  years.  I 
have  been  favoured  with  a  copy  of  thefe  bills 
for  30  years,  from  1740  to  1769.  The  an- 
nual medium  of  chrijlenings,  during  this  pe- 
riod, has  been  1057  W>  °^  burials  1206. 
And  from  hence,  together  with  the  account 
of  the  numbers  dying  in  the  feveral  decads 
of  life,  after  10,  I  have  formed  Table  V, 
which  (hews  the  true  probabilities  of  life  in 
this  town. 

(a)  In  this  regifter  all  that  die  before  baptifm,  and 
alfo  all  that  are  born  and  die  among  Quakers,  Jews,  &c. 
are  omitted.  There  are  alfo  fome  other  omiflions  ;  and 
the  true  annual  rr.edium  of  births  and  burials  muft  be 
greater  than  they  are  given  in  the  bills.  But  this  will 
have  no  effect  on  a  Table  of  Obfervations,  fuppofing 
the  preportions  of  the  births  to  the  burials,  and  of  the 
numbers  dying  in  the  different  ftages  of  life,  given  right. 
* — It  is  proper  I  fhould  mention  further  here,  that  thefe 
J}il!s  give  only  the  whole  number  of  children  dying  un- 
der 10,  without  fpecifying  the  numbers  dying  under  two 
years  of  age,  between  2  and  5,  and  between  5  and  10, 
as  in  other  bills.  1  have,  therefore,  in  forming  the  Ta- 
ble for  NORWICH,  fuppofed  the  proportions  of  thefe  num- 
bers the  fame  that  they  are  at  NORTHAMPTON. 

The 
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The  following  particulars  feem  to  deferve 
notice  here. 

Firft.  Had  thefe  Tables  been  formed 
from  the  NORTHAMPTON  and  NORWICH 
bills,  for  no  longer  time  than  any  j  o  years 
taken  together,  of  the  periods  I  have  men- 
tioned; they  would  have  given  the  values 
of  lives  nearly  the  fame.  Thefe  Tables, 
therefore,  are  founded  on  a  fufficient  num- 
ber of  Obfervations  -,  angl  it  appears,  that 
there  is  an  invariable  law  which  governs 
the  wafte  of  human  life  in  thefe  towns. — 
The  fame  remark  might  be  made  concern- 
ing LONDON  (a).  See  p.  256. 

Secondly.  An  account  was  taken  at 
SHREWSBURX,  in  1750,  of  the  whole  num- 

(# )  jSome  have  entertained  a  very  wrong  notion  of  the 
imperfections  in  the  LONDON  bills.  They  do,  indeed, 
give  the  whole  number  of  births  and  deaths  much  too  lit- 
tle ;  but  the  conclufions  with  refpeft  to  the  probabilities 
of  life  in  LONDON,  and  the  proportion  of  inhabitants 
dying  annually,  depend  only  (agreeably  to  the  obferva- 
tion  in  the  laft  note)  on  the  proportions  of  the  numbers 
dying  in  the  feveral  divifions  .of  life  ;  and  thefe  are  given 
right  in  the  LONDON  bills. — For  firft,  There  feems  no- 
thing in  this  cafe,  that  can  be  likely  to  caufe  the  defici- 
encies in  the  bills  to  fall  in  one  divifion  of  life  more  than 
in  another  :  But  what  decides  this  point  is,  that  thefe 
proportions,  as  given  by  the  bills  for  any  ten,  or  even  any 
five  years,  come  ouf  nearly  the  fame  with  one  another  j 
and  always  very  different  from  the  proportions  given  by 
other  bills.— There  are  no  other  variations,  than  fuch  as 
muft  arife  from  the  fluctuations  of  LONDON,  as  to  in- 
creafe  and  decreafe  ;  and  alfo  from  fome  improvements 
jn  its  ftate,  which  have  lately  taken  place.  Se.e  EfTay  I, 
p.  191,  192,204. 
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ber  of  inhabitants  ;  diftinguiming,  particular- 
ly, the   number   at   the   age   of  21  and  up- 
wards.— The   former    number    was     8141  ; 
and  the  latter,   5187. — According  to  a  Ta- 
ble formed  for  NORTHAMPTON,  in  the  fame 
manner  with  Table  XIII,   for  LONDON,  the 
whole  number  of  the  living  is  to  the  num- 
ber cl  the  living  at  2 1  and  upwards,  as  26,41 1 
to  16,586;   that  is,  as  8141  105113. — Ac- 
:  to  a  like  Table  for  NORWICH,  thefe 
numbers   are   to  one  another,  as  24,500    to 
6wo  ;   that  is,   as  8141  105210. — Thefe 
Table?,  therefore,  give  the  proportion  of  the 
whole  number  of  inhabitants,  to  the  number 
of  the  living  at  21   and  upwards,  almoft  ex- 
iRiTfly  the  fame  with  the  true  proportion,  as 
it  is  at  SHREWSBURY  (a)  :  And  this  affords  a 
kind  of  demonftration  of  the  recftitude  of  the 
principles  en  which  thefe  Tables  have  beea 
formed. 

In  theparifh  of  HOLY-CROSS  near  SHREWS- 
BURY, an  account  was  taken  in  1760  and 

fa)  The  annual  medium  of  births  at  SHREWSBURY, 
for  7  years,  from  176?.  to  1768,  was  301  ;  of  burials  329. 
It  appears,  therefore,  that  one  in  24-!  of  the  inhabitants 
die  annually.  But  it  fhouiu  be  remembered,  that  in  1766, 
the  fmall-pox  and  mesfles  increafed  very  much  the  mor- 
tality in  this  town  ;  and  I  find  alfo,  that,  fince  1750,  a 
nurfery  (orfotitfM/ngS  from  LONDON,  was  eftabiiihed  here ; 
and  that  in  1768  this  nmfery  conrained  660  children  and 
fervints.  It  feems,  there  fore,  probable,  that  the  true 
medium  of  burials  about  thf  sea;  i^cc^  mult:  have  been 
Ief5  than  329  ;  and  that  the  proportion  of  inhabitants 
dying  annually,  may  not  be  much  greater  than  it  is  at 
NORTHAMPTON  j  or  j  in  26.41. 

1770, 


Tables  of  Obfervations,  &c.          265 

1770,  of  the  whole  number  of  inhabitants  ; 
diftinguifhing,  both  times,  the  number  at  the 
age  of  70  and  upwards  ;  and  the  loft  time, 
the  number  at  10  and  upwards  :  And  I  find, 
that  a  Table  formed  from  the  Regifter  of  this 
parifh,  mentioned  p.  193,  194,  gives,  likewife, 
thefe  numbers  as  nearly  the  fame  as  could 
poilibly  be  expected. 

But  further. — The  number  of  inhabitants, 
not  reckoning  children,  in  the  parishes  of  Sf+ 
Giles  and  All-Saints,  NORTHAMPTON,  was, 
in  1746,  2460  ;  and  the  whole  number  of  in- 
habitants in  thefe  two  petrifies  was  3843. 
See  p.  259. — In  the  account  I  have  received, 
the  particular  age  at  which  the  limit  of  child- 
hood was  fixed  in  taking  this  furvey,  is  not 
mentioned;  but  there  is  fufficient  reafon  to 
believe,  that  it  was  21  :  And,  taking  this  for 
granted,  the  number  of  inhabitants,  not  chil- 
dren, will  come  out,  (by  fuch  a  Table  for 
NORTHAMPTON,  as  Table  XIII  for  LON- 
DON) 2414;  or,  nearly  the  fame  with  the 
number  really  found  in  thefe  parifhes. — Had 
this  number  been  computed,  from  a  Table 
formed  for  NORTHAMPTON,  in  the  manner  of 
Table  XII,  Appendix,  it  would  have  come  out 
only  2 1 76.  This  remark  is  applicable  to  the 
Table  for  Rrejlaw,  formed  by  Dr.  Halley, 
compared  with  the  fame  Table,  corredled  for 
all  the  ages  under  20  (a),  by  the  rule,  p.  251, 

The 

(a]  I  have  given  Dr.  Halley's  Table  in  the  Appendix 
juft  as  he  framed  it.  A  correction  of  it  might  be  made 
*  from 
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The  neceffity,  therefore,  of  that  correction  is 
verified  by  facts  5  and  it  appears,  abundantly, 
that  the  Tables  I  have  given  for  NORTH- 
AMPTON and  NORWICH  may  be  depended 
on. 

But,  thirdly.  In  comparing  thefe  two  Ta~ 
bles,  it  may  be  obferved,  that  there  is  a  dif- 
ference between  them  in  favour  of  NORTH-^ 
AMPTON,  fewer  dying  there  in  childhood, 
and  more  in  old  age.  The  fame  would  be 
found  to  be  true,  were  the  NORTHAMPTON 
Table  to  be  compared  with  a  corrected  BRES- 
LAW  Table.  It  appears,  therefore,  agree- 
ably to  what  might  have  been  expected,  that 
NORTHAMPTON,  being  a  fmall  town  com^ 
pared  with  BRESLAW  and  NORWICH,  is  lefs 
unfavourable  to  health  and  longevity.  The 
difference,  however,  is  not  coniiderable.  Afr 
ter  the  age  of  20,  there  is  a  finking  confer-? 
mity  between  all  the  three  Tables,  which 
gives  them  great  weight  and  authority. 

Further.  It  ought  to  be  particularly  nor- 
ted,  that  thefe  Tables  prove  the  decrements 

from  the  proportion  of  births  to  burials,  mentioned  p.  244. 
And  it  would  then  appear,  that  a  25th  part  of  the  inha- 
bitants at  Brefiaw  die  annually  ;  and  that  half  the  num- 
ber born  die  there  under  fix,  as  well  as  at  Norwich.  This 
Table,  as  we  now  have  it,  makes  half  live  to  16  ;  but 
the  account  mentioned  in  the  note,  page  245,  (hews  this 
not  to  be  the  truth.  It  likewife  makes  the  number  of 
inhabitants  at  SHREWSBURY,  above  the  age  of  21,  to  be 
4730;  and  in  the  parifhes  of  All-Saints  and  St.  Giles^  in 
NORTHAMPTON,  2230.  It  gives,  therefore,  thefe  num- 
bers wrong  ;  whereas,  as  obferyed  above,  a  corrected 
Table  would  give  them  true. 

of 
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ot  life  in  moderate  towns,  to  be  nearly  equal 
thro*  moft  of  its  ftages.  At  NORTHAMP- 
TON it  appears  that,  of  a  given  number  of 
perfons  alive  at  20,  the  fame  number  die 
every  year  'till  78,  without  any  interruption 
worth  notice,  except  between  the  ages  of 
30  and  40. — A  like  uniform  decreafe  in  the 
probabilities  of  life  appears  in  the  BRESLAW 
and  NORWICH  Tables;  but  not  fo  remark- 
ably. It  was  this  circumftance  in  the  BRES- 
LAW Table,  that  led  Mr.  De  Moivre  to  the 
Hypothefis,  defcribed  in  p.  2,  and  fo  often 
mentioned  in  this  work. — The  values  of  lives, 
I  have  faid,  deduced  from  this  Hypothefis^ 
agree  fo  nearly  with  the  fame  values  deduced 
immediately  from  the  Tables,  that  itisfcarce- 
ly  worth  while  to  diftinguifh  them.  But  that 
every  one  may  be  able  to  judge  of  this  for 
himfelf,  I  have  calculated  (a)  the  following 
Table. 


Value  of  a  life 

By  Ere/law 

By  Norwich 

3y  Northamp- 

By Mr.  De  Mol~ 

at  the  age 

Table. 

Table. 

ton  Table. 

vres  Bypotbejis. 

12 

17.617 

17.48 

I7.2O 

16.69 

20 

16.49 

16.41 

J5-92 

I5.89 

Reckon-   ~Q 
ing  in-  6 

H-77 

*5-lS 

14.85 

14.68 

tereft  at  AQ 

12.90 

I3-3^ 

13.10 

13.19 

*fer       rr> 
tent.        50 

10.87 

11.13 

11.25 

11.34 

60 

8.58 

8.54 

9.02 

9.01 

7° 

5-59 

5-99 

6.26 

6.06 

75 

4.21 

4.86 

4-79 

4.29 

(a]  Every  calculation  of  this  kind  may  be  made  without 
piuch  labour,  by  a  rule  explained  in  note  (O)  Appendix. 

it 
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It  may  be  obferved  in  this  Table,  that  the 
values,  by  the  Hypotbejis,  come  nearer  to  the 
true  values  by  the  NORTHAMPTON  and 
NORWICH  Tables,  than  by  the  BRESLAW 
Table  ;  and  alib,  that,  before  the  age  of  60, 
they  are  all  much  higher  than  the  values  for 
the  fame  ages  in  LONDON  by  Table  X  ;  the 
inhabitants  of  London,  (as  Mr.  De  Msivreob- 
ferves)  being  "  for  cauies  (a)  too  well  known, 
"  more  fhort-lived  than  the  reft  of  mankind/' 
—The  Hypotbefis,  therefore,  is  by  no  means 
applicable  to  LONDON  lives.  It  is  proper  to 
add,  that  neither  can  it  be  applied  to  the  va- 
luation of  COUNTRY  lives. — It  appears,  from 
the  regifter  of  the  parifh  of  Holy-Crofs  (^), 
that  the  expectations  of  lives  there  are  much 
greater  than  the  expectations  by  \hzHy pot hejis* 
— The  expectation  there  of  a  life  (c) 
At  20  is  38.  By  Hypotk.  33.  InLond.zft.q 
27  33.9  29.5  25.1 

30     32  28  23.6 

40     25.7  23  19.6 

50     20  18  16 

60     14.5  13  12.4 

70     10  8  8.8 

(0)  Dc&rine  of  Chances,  p.  347. 

(£)  SeeEflay  I.  p.  193,  194.. — I  have  in  tiit  Supplement 
given  the  Table  ct  Oblervations  from- whence  thefecon- 
ciufions  are  deduped  In  p.  163.  a  fa£  is  mentioned, 
which  feems  to  prove,  that  20  years  is  a  period  long 
enough  to  afford  data  in  this  cafe  of  fufficient  authority. 
It  is,  however,  certain,  that  the  fame  regifter  continued, 

3  o  or  20  years  longer,  will  afford  data  more  to  be  de- 
pended on. 

From 
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From  this  comparifon  it  appears,  that  the 
Hypotbefis,  from   20  to  60,  gives  nearly  the 

medium 

(c]  The  expectation  of  a  child  jufl  born  in  this  parifh, 
is  33.  At  NORTHAMPTON,  254.  At  NORWICH,  23^ 
In  LONDON,  18. — In  this  pariih,  i  in  n  dies  at  80,  and 
upwards.  In  NORTHAMPTON;  i  in  22.  In  NORWICH; 
I  in  27.  In  LONDON  ;  i  in  40.  See  Efiay  I.  p.  202. 

I  will  add,  that  the  probabilities  of  life  here,  appear  to 
be  much  the  fame,  with  the  probabilities  of  life  among 
the  minifters  and  profeflbrs  in  SCOTLAND. — This  is  a  faclt 
of  fome  confequence  ;  and,  therefore,  I  {hall  beg  leave 
to  give  a  brief  account  of  it. 

The  mean  age  at  which  the  minifters  and  profeflbrs 
enter  into  benefices  and  profefibrfhips  in  Scotland,  is  reck- 
oned to  be  27.  Their  number  is  974.  The  eftablifh- 
ment  among  them  for  providing  for  their  widows,  begun 
on  the  25th  of  March  1744  ;  from  which  time  to  Novem- 
ber 22,  1770,  774  have  died  :  That  is;  29.07  annually; 
or  i  in  33^.  The  expectation,  therefore,  of  a  life  among 
them,  at  the  age  of  27,  is  33- ;  which  is  nearly  the  fame 
with  the  expectation,  as  given  above,  of  a  life  of  the  fame 
age  in  the  parifli  of  Hofy-Crefs ;  and  3^-  years  more,  than 
the  expectation  of  the  fame  age  by  Tables  III,  IV  and  V. 
— Now,  the  expectation  at  a  given  age,  being  compofed 
of  all  the  probabilities  of  life  from  that  age  to  the  extre- 
mity of  life  ;  there  arifes  from  hence  rcafon  for  conclud- 
ing, that  the  probabilities  of  life  among  the  minifters  in 
Scotland^  cannot  differ  much  in  any  part  of  life,  from 
thofe  in  this  parifh. — But  there  is  another  fail:  that  con- 
firms this  obfei  vation.  ^ 

The  annual  average  of  weddings  among  the  minifters 
and  profeflbrs  in  SCOTLAND,  for  the  laft  27  years,  has 
been  31.  The  average  of  married  perfons  among  them, 
for  17  years,  ending  in  1767,  had  been  667.  This  num- 
ber, divided  by  31,  gives  21^  the  expectation  of  marriage 
among  them  ;  which  is  above  2~  years  more  than  the 
expectation  of  marriage  would  be,  by  Dr.  Halkys  Table, 
on  the  fuppofltion,  that  all  ift,  2d  and  3d  marriages  may 
be  juftly  confldered  as  commencing,  one  with  another, 
fo  early  as  the  age  of  30. — The  expecloliw^  of  two  equal 
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medium  between  the  expectations  of  LONDON 
and  COUNTRY  lives;  and  for  this  reafon  it  is 
excellently  adapted  to  general  ufe. — After  60* 
the  expectations  and  values  of  lives  in  LONDON 
approach  nearer  and  nearer  to  the  expectations 
and  values  of  lives  in  Northampton,  Norwich, 
and  Brejlaw  ;  'till,  at  70^  they  come  to  be 
almoft  the  fame;  This  is  a  circumfiance 
which,  I  believe,  has  not  been  attended  to  : 
And  it  is  the  more  furprifing,  as  there  is  no 
caufe  known,  which  can  produce  any  error 
in  the  values  of  lives  after  60,  deduced  from 
the  LONDON  Table,  except  migrations  from 
London ;  and  the  effect  of  thefe  muft  be  to 
diminifh  thefe  values. 

The  following  obfervations  will,  perhaps^ 
account  for  this. 

It  has  been  proved,  that  at  leaft  half  the 
inhabitants  of  LONDON,  turned  of  20  years 
of  age,  are  emigrants  to  LONDON  from  the 

joint  lives  is  to  the  expectation  of  a  Jingle  life  of  the  fame 
age,  as  2  to  3,  by  note  (L)  Appendix.  It  follows,  there- 
fore, that  among  the  miniiters  in  Scotland^  the  expectation 
of  a  fingle  life  at  30,  cannot  be  lefs  than  32.25.  Moft 
probably  it  is  more  ;  on  account  of  the  later  commence- 
ment of  marriage  in  the  iituation  of  the  Scotch  mini* 
fters. — I  reckon  alfo*  that  1j  muft  be  lefs  than  the  mean 
age  at  which  they  enter  their  benefices  and  profeflbrfhips ; 
meaning  by  rr,  not  the  age  on  each  fide  of  which  equal 
numbers  enter;  but  the  age  at  which,  the  excefs  of  the 
interval  of  time  taken  to  enter  on  one  fide,  is  juft  fiich  as 
to  compenfate  the  greater  numbers  who  enter  on  the  other 
fide.  See  the  conclufion  of  note  (F)  Appendix. 

country. 
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country.  So  great  a  change  as  that,  from 
the  country  air  and  modes  of  life,  to  the  air 
and  modes  of  life  in  London,  muft  be  parti-* 
cularly  hurtful  to  thefe  perfons ;  and,  there- 
fore, (except  infants]  it  is  in  them,  probably, 
that  the  pernicious  influence  of  London  on  its 
inhabitants  chiefly  takes  place.  They  come 
in  at  every  age 'till  near  50  ;  and  this  is  the  rea- 
fon  why  the  deaths  continually  increafe  in 
London  'till  that  age ;  but,  after  that  age,  the 
inhabitants  confifting  chiefly  of  perfons,  who 
(like  men  ufed  to  drink)  have  been  feafoned  to 
London,  or  with  whom  it  does  not  happen 
particularly  to  difagree ;  the  number  of  deaths 
becomes  lefs,  and  the  values  of  lives  begin  to 
approach  nearer  to  the  common  ftandard  in 
fmaller  towns. 

There  is  one  more  fa<ft  which  I  (hall  here 
take  notice  of;  and  which  deferves  more  at- 
tention than  has  been  hitherto  beftovved  upon 
it.  I  mean  ;  "  the  difference  between  the 
"  probabilities  of  life  among  males  and  fe- 
"  males,  in  favour  of  the  latter." 

From  the  account  in  p.  260,  it  appears,  that 
at  NORTHAMPTON,  tho'  more  males  are  born 
than  females,  and  nearly  the  fame  number 
die ;  yet  the  number  of  living  females  is  greater 
than  the  number  of  males 9  in  the  proportion 
of  2301  to  1770,01-  39  to  30.  This  cannot 
be  accounted  for,  without  fuppoiing,  that 
males  are  more  fhort-lived  \\iznfemales. — One 

obvious 
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obvious  reafon  of  this  fad  is,  that  males  are 
more  fubjecT:  to  untimely  deaths  by  accidents 
of  various  kinds  ;  and  alfo,  in  general,  more 
addicted  to  the  exceffes  and  irregularities 
which  fhorten  life.  But  this  is  by  no  means 
the  only  reafon.  For  it  ihould  be  obferved, 
that  at  NORTHAMPTON  the  number  offe- 
male  children  was,  in  1746,  greater  than  the 
number  of  male  children,  in  the  proportion  of 
759  to  624. — The  greater  mortality  of  males, 
therefore,  takes  place  among  children. — But 
this,  together  with  the  greater  mortality  in 
general  of  males  at  all  ages,  will  more  parti- 
cularly appear  from  the  following  recital  of 
fads. 

In  the  parim  of  Hoty-Crofs,  Salop,  the  inge- 
nious Vicar,  Mr.  Gorfucb,  in  1760,  and  again 
in  1770,  took  the  number  of  male  and  fe- 
male inhabitants  turned  of  70.  In  1760,  the 
number  of  females  turned  of  this  age,  was 
35;  of  males,  8.  In  1770,  thefe  numbers 
were,  females,  35  ;  males,  26.  And  for  the 
laft  10  years,  n  out  of  365  have  died  be- 
tween the  ages  of  85  and  1025  and  they 
were  all  females. 

At  BERLIN,  it  appeared,  from  the  accu- 
rate account  which  was  taken  of  the  inhabi- 
tants in  1747,  and  which  has  been  mentioned 
in  p.  224,  225,  that  the  number  Q$ female  citi- 
zens exceeded  the  number  of  male  citizens,  in 
the  proportion  of  459  to  391  :  And  yet,  out  of 
this  fmaller  number  of  males,  more  had  died 

for 
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for  20  years  preceding  1751,  in  the  propor- 
tion of  19  to  ij'(a). 

At  EDINBURGH,  in  1743,  the  number  of 
females  was  to  the  number  of  males,  as  4  to  3  ; 
(See  Eflay  I.  p.  2 1  5)  but  the  females  that  died 
annually,  from    1749   to   *7S8>  were  to  the 
males,  in  no  higher  proportion  than  3  4  to  3. 
Before  1749,  the  bills  gave  the  totals  of  bu- 
rials, without  diftinguiming  them  into  the 
totals  of  males  and  females  dying  every  year. 
Mr.  Kerfeboom,  in  his  Effay  on  the  num- 
bers of  people  in  HOLLAND,  informs   us, 
at  from  the  Tables  of  affignable  Annuities 
"or  lives  in  HOLLAND,  which  had  been  kept 
there  for  125  years,  wherein  the  ages  of  the 
rfbns  dying  are   truly  entered  ;  it  appears, 
at  females  have,  in  all  accidents  of  age, 
ived  about  3  or  4  years  longer  than  the  fame 
umber  of  males.     See  Philofophical  Tranf- 
ftions  abridged,  Vol.  IX.  p.  326. 

In  Volume  the  7th  of  the  Philofophical 
'ranfattiom  abridged,  Part  IV,  p.  46,  &c. 
ere  is  an  account  of  the  numbers  of  male 
d  female  ftill-born  children  and  chryfoms, 
d  of  boys  and  girls  under  10,  of  married 
en  and  married  women,  and  of  widows 
and  widowers,  who  died  for  a  courfe  of  jnears 
at  Vienna,  Bre/Jaw,  Drefden,  Leipjic,  Ratijbon, 
and  fome  other  towns  in  GERMANY. 

(a)  Vid.  Sufmikb,  Gottliche  Ordnung,  &c.  where  a  mi- 
nute account  is  given  of  the  number  of  males  and  females 
at  BERLIN  in  1747  ;  and  alfo,  of  the  numbers  of  each 
fex  that  had  died  from  1722  to  1750. 

T  He 
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He  that  will  take  the  pains  to  examine 
thefe  accounts  will  find  that,  though  in  thefe 
towns  the  proportion  of  males  and  females 
born  is  no  higher  than  19  to  18,  yet  the 
proportion  of  boys  and  girls  (a)  that  die  is 
8  to  7 ;  and  that,  in  particular,  \hzjlill-born 
and  cbryfom  males,  are  to  the  flill-born  and 
cbryfom  females,  as  3  to  2. 

In  thefe  accounts  it  appears  alfo,  that  of 
7270  married  perfons  who  had  died  in  thefe 
towns  (<£),  4336  were  married  meny  and  but 
29  3  4  married  women',  that  is,  three  married  men 
died  to  two  married  women.— In  all  POME- 
RANI  A,  during  9  years,  from  .1748  to  1756, 
there  died  13*556  married  men,  and  10,007 
married  women;  that  is,  nearly  15  to  n. 
SufmiIcb,GottlicbeQrdnung,VQ\.  i.  tables, p. 97. 
The  fcheme  for  making  provifion  for  the 
widows  and  orphans  of  the  minifters  in 
SCOTLAND,  has  obliged  them  to  keep  an 
account  of  the  number  of  weddings  among 
them,  and  the  number  of  widows  left  an-r 
Dually ;  and  it  appears,  from  the  reports  of 
the  trujiees  for  carrying  this  fcheme  into  exe- 

(a)  In  the  accounts  from  Erejlaw  it  is  particularly 
mentioned,  that  by  boys  and  girls  are  meant  children  to. 
IO  years  of  age,  of  whom,  for  8  years  from  1717  to  1725, 
jrutn  males  died  to  fix  females,  exclusively  of  thejlill-born 
'and 


(b)  In  Breflaw  alone,  for  the  eight  years  mentioned  in 
£he  lafl  note,  1891  married  men  died,  to  1196  married 
women  j  that  is  5  to  3. 
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cution,  that  the  annual  medium  of  weddings 
(#),  is  (as  obftrved  in  the  note,  page  269) 
31.  And  the  annual  medium  of  widows, 
who  have  come  upon  the  fcheme  for  27  years, 
is  194.  Of  3 1  marriages  then  contracted  an- 
nually, 194  become  extinct  by  the  deaths  of 
bujbands ;  and  but  1 1 .8  by  the  deaths  of  wives. 
That  is;  among  the  miniflers  and  profeflbrs 
in  SCOTLAND,  20  married  men  die  to  iz 
married  women  j  or  5  to-  3.  It  appears,  there- 
fore, that  there  is  the  chance  of  3  to  2,  and 
in  fome  circumftances  even  a  greater  chance, 
that  the  woman  fhall  be  the  furvivor  of  a 
marriage,  and  not  the  man.  In  order  to  ac- 
count for  this  by  the  difference  of  age  be- 
tween men  and  their  wives,  this  difference 
ought  to  be  at  leaft  12  years  (b).  That  is; 
^uppofing  the  mean  age  at  which  women 
marry  to  be  23,  the  mean  age  at  which  men 
marry  ought  to  be  35.  But  this  ieems  to 
exceed  the  bounds  of  credibility ;  and,  there- 

(#)  The  annual  medium  of  weddings,  among  the  rai- 
nifters  admitted  to  benefices,  has  been,  for  27  years  from 
the  commencement  of  the  fcheme,  27.  Beiides  thefe,  I 
find  there  have  been  4  weddings  annually  among  them, 
before  admiflion  to  benefices.  The  whole  annual  medium, 
therefore,  is  no  more  than  31. 

(b)  The  chapce  of  furvivorfhip  between  two  perfons 
aged  21  and  34,  is  nearly  3  to  2  in  favour  of  the  former. 
There  is  the  fame  chance  of  furvivorfhip  between  25 
and  37  ;  and  28  and  39.  This  may  ba  learnt  from  Pro- 
blem XVI,  in  Mr.  De  Moivris  Treatife  on  Life-An- 
tfyitits. 

T  Z  fore, 
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fore,  very  probably,  the  greater  mortality  of 
rnales  muft  operate  in  this  cafe. 

It  is  further  obfervable  in  the  accounts  from 
Germany,  to  which  I  have  referred,  that  the 
number  of  widows  dying  annually,  is  four 
times  the  number  of  widowers  (a) ;  and,  as 
widows  are  certainly,  one  with  another,  feve- 
ral  years  younger  than  widowers ;  it  may  be 
concluded  from  hence,  that  the  number  of 
the  former  in  life  together  could  not  be  lefs 
than  five  times  the  latter. — This  fact  is  like- 
wife  confirmed,  by  the  obfervations  which 
liave  been  made  among  the  minifters  in  Scot- 
land* In  1770,  the  number  of  widows  in 
life,  derived  from  the  whole  body  of  mini- 
fters and  profeflbrs,  was  380;  but  the  num- 
ber of  widowers  among  them  has,  one  year 
with  another,  been  fcarcely  90  j  that  is,  not  fo 
much  as  a  quarter  of  the  number  of  widows. — 
It  may  be  eafily  feen,  and  it  would  not  be  dif- 
ficult to  demonftrate,  that  neither  the  greater 
number  of  perfons  left  widows,  nor  any  pro- 

(<?)  In  Drefden  alone,  the  number  of  widows  who  died, 
in  four  years,  was  584.  The  number  oftf/W<wn,  149, 
That  is;  4  to  i.~—  At  WITTENBERG,  during  n  years, 
98  widowers  died,  and  376  widows. — At  GOTHA,  during 
20  years,  210  widowers  and  760  widows.  Sufmilcb's  Got- 
ilicbe  Qrdnungi  Vol.  II.  p.  273. — In  the  country,  on  ac- 
count of  a  kfs  difference  between  the  ages  of  hufbands 
and  wives  and  more  early  marriages,  the  deaths  of  widow- 
ers and  widows  come  nearer  to  one  another  ;  for  in  Po- 
MERANIA,  during  the  g  years  mentioned  in  p.  274,  the 
widowers  that  died  were  411,  the  widows  1553  ;  or  2  to  5. 

7  bable 
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bable  fuppofition  concerning  the  greater  fre- 
quency of  marriages  among  widowers,  can 
completely  account  for  this,  without  admit- 
ting the  greater  mortality  of  males.-* — This, 
therefore,  appears  on  the  whole  to  be  a  fadt 
well  eftablifhed  :  And  it  follows  from  it,  that 
in  order  to  calculate  the  values  of  Life- An- 
nuities and  Rever/ions  with  exadtnefs,  there 
ought  to  be  diftindl  Tables  of  the  Probabili- 
ties of  life  for  males  and  females.  All  that  is 
neceflary  to  obtain  the  proper  data  for  form- 
ing fuch  Tables  is,  that  the  fexes  as  well  as 
the  ages  of  the  dead  (hould  be  fpecified  in  the 
bills ;  and  this  is  an  improvement  of  our 
bills  (a)  of  mortality  which  would  give  little 
trouble,  and  which,  therefore,  I  hope,  will 
be  fome  time  or  other  made. 

It  has   been  obferved,  that  the  author  of 
nature  has  provided,  that  more  males  mould 
be  born  thanfema/es,  on  account  of  the  par- 
ticular wafte  of  males,  occafioned  by  wars  and 
>ther  caufes.     Perhaps   it   might   have  been 
>bferved  with  more  reafon,  that  this  provi- 
ion  had  in  view,  that  particular  weaknefs 
>r   delicacy   in    the   conftitution   of  males, 

(a)  This  improvement  would  be  rendered  more  com- 
plete, by  diftinguifhing  the  males  that  die,  under  the  de- 
nominations of  married  men,  widowers^  and  latchelors } 
and  thcfemaks,  under  the  denominations  of  married  wo- 
men-,  widows^  and  virgins. — The  ufe  1  have  made  of  fome 
accounts  of  this  kind  which  have  been  kept  in  Germany 
(hews  that  this  would  be  of  confiderabk  fervice. 

T  T.  which 
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which  makes  them  more  fubjecl:  to  morta* 
lity ;  and  which,  confequently,  renders  it  ne~ 
ceffary,  that  more  of  them  fhould  be  pro- 
duced, in  order  to  preferve  in  the  world  a 
due  proportion  between  the  two  fcxes. 

In  the  courfe  of  this  Effay,  it  has  often 
appeared,  that  I  have  been  particularly  in- 
debted to  an  information  which  I  have  re- 
ceived from  NORTHAMPTON. — I  fhould  be 
inexcufable,  did  I  not  mention,  that  I  owe 
this  information  to  Mr.  Laivton,  an  ingeni- 
ous gentleman  in  that  town,  who  has  pre- 
ferved  the  bills  of  mortality  there  with  much 
care,  and  been  very  obliging  in  communicat- 
ing them  to  me. — It  is  much  to  be  defired, 
that  like  accounts  were  kept  in  every  town 
and  pariih.  It  would  be  extremely  agree- 
able to  learn  from  them  the  different  rates 
of  human  mortality  in  different  places,  and 
the  number  of  people  and  progrefs  of  popu- 
lation in  the  kingdom.  The  trouble  of  keep- 
ing them  would  be  trifling;  but  the  inftruc- 
tion  derived  from  them  (a),  would  be  very- 
important. — I  have  already  propofed  one  im- 
provement of  fuch  accounts.  1  will  add,  that 
they  would  be  ftill  more  ufeful/did  they  give 
the  ages  of  the  dead  after  10,  within  periods 
qf  five,  infiead  of  ten  years. — During  every 
period,  fo  fliort  as  jive  years,  the  decrements 

(«)  See  EiTay  I.  p.  210,  2f  I. 

of 


falles  of  Obfervations,  &c.         279 

foflife  may,  in  conftrudting  Tables,  be  fafely 
taken  to  be  uniform.  But  this  cannot  be 
equally  depended  on,  in  periods  ib  long  as 
ten  years. 

There  is  yet  another  improvement  of  thefe 
accounts,  which  I  fhall  take  this  opportunity 
to  menticin.  They  fhould  contain  not  only 
a  lift  of  the  diftempers  of  which  all  die,  like 
that  in  the  London  bills ;  but  they  fhould  fpe- 
cify  particularly  the  numbers  dying  of  thefe 
diftempers,  in  the  feveral  divifions  of  life  (a). 
Accurate  regifters  of  mortality  kept  in  this 
manner;  in  all  parts  of  the  kingdom ;  and 
compared  with  records  of  the  feafons,  and  of 
the  weather*  and  with  the  particular  circum- 
ftances  which  difcriminate  different  fituations, 
might  contribute,  more  than  can  be  eafily 
imagined,  to  the  increafe  of  phyjical  know- 
ledge.— But  to  proceed  no  farther  in  thefe 
Obfervations ;  I  fhall  now  beg  leave  to  fhut 
up  this  whole  work  with  the  following  ge- 
neral refleftion, 

I  have  reprefented  particularly,  the  great 
difference  between  the  probabilities  of  human 
life  in  towns  and  in  country  parifhes  \  and 
from  the  fads  I  have  recited,  it  appears,  that 
the  further  we  go  from  the  artificial  arid  ir- 

(«)  Since  the  former  editions  of  this  work,  bills,  ori 
an  improved  plan  of  this  kind,  have  beeri  a&tialJy  efta- 
blifhed  at  Mancbtfler  and  Chejler. 

T  4  regular 
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regular  modes  of  living  in  great  towns,  the 
fewer  of  mankind  die  in  the  Jirft  ftages  of 
life,  and  the  more  in  its  loft  ftages.  The 
lower  animals  (except  fuch  (a)  as  have  been 
taken  under  human  management)  ieem  in 
general  to  enjoy  the  full  period  of  exiftence 
allotted  them,  and  to  die  chiefly  of  old  age  : 
And  were  any  obfervations  to  be  made  among 
favages,  perhaps  the  fame  would  be  found  to 
be  true  of  them. — DEATH  is  an  evil  to  which 
the  order  of  Providence  has  fubje&ed  every 
inhabitant  of  this  earth ;  but  to  man  it  has 
been  rendered  unfpeakably  more  an  evil  than 
it  was  defigned  to  be.  The  greateft  part  of 
that  black  catalogue  of  difeafes  which  ravage 
human  life,  is  the  off-fpring  of  the  tender- 
nefs,  the  luxury,  and  the  corruptions  intro- 
duced by  the  vices  and  falfe  refinements  of 

(a)  Calves  are  the  only  animals  taken  under  our  pe- 
culiar care  immediately  after  birth  ;  and,  in  confequence 
of  then  adminiftring  to  them  the  fame  fort  of  phyfic  that 
is  given  to  infants,  and  treating  them  in  other  refpecSts  in 
the  fame  manner,  it  is  probable,  that  more  of  them  die 
foon  after  being  born,  than  of  all  the  other  fpecies  of 
animals,  which  we  fee  in  the  fame  circumftances.  See 
the  Comparative  View  of  the  State  and  Faculties  of  Man  with 
thofe  of  the  Animal  World,  p.  23. — It  is,  indeed,  melan- 
choly to  think  of  the  havock  made  among  the  human 
fpecies  by  the  unnatural  atfloms  as  well  as  the  vices,  which 
prevail  in  polifhed  focieties.  I  have  no  doubt,  but  that 
the  cuftom,  in  particular,  of  committing  infants,  as  foon 
as  born,  to  the  care  Q{  fofter- mothers,  deftroys  more  lives 
than  the  iword,  famine,  and  pedilencs  put  together. 

civil 
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civil  fociety  (a).  That  delicacy  which  is  in- 
jured by  every  breath  of  air,  and  that  rot- 
tennefs  of  conftitution  which  is  the  effecl:  of 
indolence,  intemperance  and  debauchery, 
were  never  intended  by  the  Author  of  Na- 
ture j  and  it  is  impoffible,  that  they  mould 
not  lay  the  foundation  of  numberlefs  fuffer- 
ings,  and  terminate  in  premature  and  mifer* 
able  deaths.  —  Let  us  then  value  more  the 
fimplicity  and  innocence  of  a  life  agreeable 
to  nature  ;  and  learn  to  confider  nothing  as 
favagenefs  but  malevolence,  ignorance,  and 
wickednefs.  The  order  of  nature  is  wife 
and  kind.  In  a  conformity  to  it  conlifts 
health  and  long  life  ;  grace,  honour,  virtue 
and  joy.  But  nature  turned  out  of  its  way 
will  always  punim.  The  wicked  Jbatt  not  live 
out  half  their  days.  Criminal  excefles  em- 
bitter and  cut  fhort  our  prefent  exiftence  \  and 
the  higheft  authority  has  taught  us  to  ex- 
peel:,  that  they  will  not  only  Jdll  the  body* 
but  theySz//;  and  deprive  of  an  EVERLAST- 
ING EXISTENCE. 

(a)  The  ingenious  and  excellent  writer  quoted  in  the 
laft  note,  obfervcs,  that  the  whole  clafs  of  difeafes  which 
arife  from  catching  cold,  are  found  only  among  the  ci- 
vilized part  of  mankind,  p.  51.  —  And,  concerning  that 
lofs  of  all  our  higher  powers  which  fo  often  attends  the  de- 
cline of  life,  and  which  is  fo  humiliating  to  human  pride  ; 
he  obferves,  that  it  exhibits  a  fcene  fingular  in  nature, 
and  that  there  is  the  greateft  reafon  to  believe,  that  it 
proceeds  from  adventitious  caufes,  and  would  not  take 
place  among  us  if  we  led  natural  lives,  p.  62. 
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Note  (A).     See  Queftion  III.  Page  1 1, 

T  E  T  E  be  any  given  expectation  of  life  ;  and 
•"-^  — p — X  px  will  be  the  number  of  perfona 

alive  at  the  end  of  x  years,  arifing  from  p  perfona 
left  annually  as  widows,  (or  added  annually  to  a 
town  or  fociety)  at  the  age  whofe  expectation  is  E. 
The  maximum,  therefore,  is  always  p\L — .  In  Mr. 
De  Moivre's  Hypothecs,  E  is  always  4  the  difference 
between  the  given  age  and  86.  See  the  note,  page  2, 
and  the  latter  end  of  the  note  in  page  37.  See 
likewife  the  beginning  of  the  Firft  Efiay,  and  note 
(L)  in  this  Appendix,  where  the  investigation  of 
this  rule  will  be  given. 

It  will  not  be  amifs  to  give  the  following  ex- 
ample of  the  application  of  this  rule. 

At  the  time  of  the  commencement  of  the 
fcheme,  among  the  minifters  and  profefibrs  ia 
SCOTLAND,  for  making  provifion  for  their  widows, 
it  was  necefTary,  that  a  calculation  fhould  be  made 
of  the  number  of  widows  that  would  be  upon  the 
fcheme  at  the  end  of  every  year,  till  they  came  to 
a  maximum,  on  the  fuppofition  that,  (agreeably  to 
what  particular  enquiry  had  fhewn  to  have  hap- 
pened for  many  preceding  years,)  20  new  widows 
would  be  left  every  year  (a}.  In  order  to  make 

(a)  For  the  ]aft  27  years ;  that  is,  from  the  commencement 
of  the  fcheme  to  the  prefent  time,  this  number  has  been  19-, 
as  mentioned,  p.  275. 

this 
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this  calculation,  let  4  6f  the  20  widows  be  fuppofeet 
to  be  under  32  years  of  age  when  left  ;  and  let  28 
be  fuppofed  their  mean  age.  Let  the  fame  num- 
ber be  left  between  32  and  39,  and  let  33  be  their 
mean  age;  between  39  and  47,  and  43  their  mean 
age;  between  47  and  57,  and  52  their  mean  age* 
between  57  and  the  extremity  of  life,  and  63  their 
mean  age.  The  number  in  life  together,  to  which, 
in  10  years,  4  widows  left  annually  at  the  age  of 
28  will  grow,  is,  by  the  rule,  (E  being  29) 

116 — 10  -  _, 

« ~ — x  40,  or  36.55.- The  number  alive  at 

the  end  of  20  years,  will  be  — ^ — x  80,  or  66.2. 

At  the  end  of  30  years,  the  number  alive  will  be 

89  ;  of  40  years,   104.82  :    of  58  years  116 

Thefe  numbers,  found  in  the  fame  way,  for  the  2d 
clafs,  (E  being  25.5,)  at  the  end  of  10,  20,  30,  40, 
and 5 1  years, will  be  36.7 — 64.31 — 84.7 — 97.25  — 

IO2 For  the  3d  clafs,  (E  being  2 1.5)  at  the  end 

of  10,  20,  30,  40,  and  43  years,  35.34 — 61.4— 

78.13 — 85.6 — 86 For  the  4th  clafs,  (E  being 

17)  at  the  end  of  10,  20,  30,  and  34  years,  34.11 

— 56.47 — 67 — 68 For  the  5th  clafs,  (E  being 

11.5)  at  the  end  of  10,  20,  and  23  years,  31.3 — 

45.2 — 46 The  whole  number,  therefore,  con- 

fifting  of  all  the  clafles,  will  come  to  a  maximum 
nearly  in  58  years ;  and  the  totals  in  life,  at  the  end 
of  10,  20,  30,  40,  50,  and  58  years,  will  be 
I73-37— 293-58— 364.83— 401.67— 418. 

Thefe  determinations  fuppofe  none  to  marry. 
In  10  years,  from  1757  to  1767,  I  have  been  in- 
formed, that  but  9  widows  married.  Let  us  then 
fuppofe,  that  one  widow  of  the  firft  clafs  marries 
every  year ;  and  let  all  that  marry,  be  fuppofed 
$o  continue,  one  with  another,  5  years  in  widow  - 

hood 
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hood  before  they  marry.  On  thefe  fuppofitions, 
the  foregoing  totals  will,  at  the  end  of  the  fame 
periods  of  years,  be  169.23  —  282  —  347-5 — 
380.47—394. 

Thefe  calculations  are  made  from  Mr.  JDfi 
Moivre's  Hypothefis.  Had  they  been  made  ex- 
aftly  from  Dr.  Halley's  Table,  or  any  other  of  the 
Tables  I  have  given  at  the  end  of  this  work,  ex- 
cept the  London  one,  the  refults  would  have  b«en 
very  nearly  the  fame. 

Twenty-feven  years  have  now  elapfed  fince  the 
commencement  of  this  fcheme  ;  and  the  number 
of  widows  living  every  year  have,  in  fad,  corref- 
ponded  to  the  laft  numbers  I  have  given,  as  nearly 
as  could  be  expefted. 


Note 
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Note  (B).     Queftion  VI,  Page  21. 

LET  r  fignify  the  fum  of  j  7.  and  its  intereft, 
for  one  year.     The  value  of  a  life,  whofe 
complement  is  #,  being  (by  Mr.  De  Moivre  on 
Annuities  y    4th  edition,    page    14.    and    p.    100.) 

n  —  I        n  —  2    .    n  —  ?    .    n—  A.     0  r 

--  1  ---  \-  —  ~  -i  --  ~,  &c.  the  prefent  va- 

;zr  wr2  wr3  «r4 

lue  of  the  remainder  of  it  after  two  years  muft  be 
n  —  7        n  —  4     0  i  •  i     •  i         I         n  —  2 

^—  r  -\  --  ?o  8cc.  which  is  equal  to  --  x  —  X 

s  *  ~ 


r~ 


— 2ra        n — 2r3 

Now  -  is  the  prefent  value  of  i  /.  due  at  the 

72——  2. 

end  of  two  years.     - — -  is  the  probability  that  a 

life,  whole  complement  is  77,  fhaJl  continue  two 

n — 3          n — 4  n — c 

years,  and  > .   -f-  •,  •..    •.••  -}-  ;r— ^— ,  &c.  is  the  va- 

72 — 2r        w — 2rz        w — 2r3 

lue  of  a  life  two  years  older  than  the  life  whofe 
complement  is  n.  And,  therefore,  (fince  any  num-r 
ber  of  years  lefs  than  n  may  be  fubftituted  for  two 
years)  the  firflrule  given  in  this  Queftion  is  right. 

The  lame  procels,  applied  to  joint  lives,   will 
demonilrate  what  is  faid  in  the  Scholium. 


Note, 
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Note  (C).     See  Queftion  VIL  Page  22, 

LET  the  complements  of  any  two  affigned 
lives  be  n  and  m.  The  prefent  value  of  the 
iirft  poflible  payment  of  an  annuity  to  be  enjoyed 
by  the  life  whofe  complement  rs  »,  provided  both 
lives  continue  7  years,  and  the  life,  whofe  comple- 
ment is  »,  furvives  the  other  after  that  term,  is  the 
probability,  that  the  life  of  the  expe&ant  fhall 
continue  8  years,  and  the  other  life  7  years  and 

then  fail  in  the  8th  year,  multiplied  by  -5 ,  or  by 

i  /.  difcounted  for  8  years. — The  probability  that 
the  life  of  the  expeftant  mall  continue  8  years  is 


The  probability  that  the  other  life  fhall  con- 

rp 

tinue  7  years,  is  ^—l.    The  probability  that  it  fhall 
continue  7  years,    and  fail  in  the   8th  year,  is 

-X  i — — -     The  probability,  therefore, 

m  m — 7      m 

that  the  life  of  the  expeftant  fhall  continue  8  years, 
and  the  other  life  continue  7  years  and  fail  in  the  8th, 

is  — T-X  - ;  and  the  prefent  value  of  the  firft  pofli- 

«-8     r 

a  '  /\.    """• 


m 


t>le  payment  of  the  annuity  fuppofed,  is 


The  DoElrine  of  Annuities,  by  Mr.  Simpfon, 
p.  6—15,  or  his  Seleft  Exercifes,  p.  315,  &c.  - 
Jn  like  manner,  the  prefent  value  of  the  2d  pay- 
.J|ient,  at  the  end  of  the  gth  year,  may  be  found 

to 
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.       n — Q         m — 7  m — q  n — Q         2 

to  be  -~~~  X X  i -,  or  — f  X  -. 

nr9  m  m — 7  nr9          m 

and  the  prefent  value  of  all  the  pofllble  payments, 
I  .  n — 8  I  n — 9  2  n — 10  3  « 

But  this  feries  is  equal  to  4  X  - — -  X  ^^  X 

r7  n  m 

n — 8  i         .       » — 9  2  n — 10 

7  n — 8  i  w— -Q  2 

MUJ^M  CVP  ^^OW     --  V  «        -i-  I        VX  _ 

/  7?— ~~7  •  """  /  ' 

&c.  is  the  value  of  an  annuity  for  a  life  feven 
years  older  than  the  expectant,  after  another  life 
ieven  years  older  than  the  life  whofe  complement 

is  m.     ^2  X  ^ — Z  is  the  probability  that  both 
n  m 

the  afligned  lives  lhall  continue  7  years.    And  i 

is  the  value  of  i  /.  due  at  the  end  of  7  years.  The 
rule,  therefore,  given  for  folving  this  queftion,  is 
right. 

This  demonftratipn,  as  well  as  that  in  the  laft 
note,  is,  for  the  fake  of  more  eafe  and  clearnefs, 
Applied  to  the  hypothefis  of  an  equal  decrement 
of  life.  It  does  not,  however,  depend  upon  it, 
tut  may  be  applied  to  any  table  of  obfervations. 
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Note  (D)*     QuefUon  IX.  fage  29. 

ET  the  complement  of  any  two  afiigned  lives 
t  be  n  and  #z,  and  the  given  term  be  /even 
years,  as  in  note  (C).  The  probability  that  the 
former  life  (fuppoiexi  to  be  the  life  in  expe&atiort) 
fhall  laft  8  years,  is,  by  Mr.  De  Moivris  Hypo- 

thefis,    •  — -  ±  and  the  probability  that  the  latter; 


8 


ife  fhall  fail  in  8  years,  is  -  •,  and  the  firfl  pay- 
ment of  the  annuity  mentioned  in  this  quefdon, 
depends  on  the  happening  of  loth  theie  events, 

o  o 

the  probability  of  which  is x  — 

n  m' 

The  prefent  value,  therefore,  of  the  firfl  pofTible 

yment  of  the  annuity  is  — —  x  - In  like 

J         nr8          m' 

anner ;  the  prefent  value  of  the  fecond  poflible 
ayment  is  -    -  X  •-  j  and  of  all   the  payments, 


X  - 


nr* 
n—q 


m 
8       8 

a"    X     -    = 

m 


nr* 
n—\ 


m 

'9  ,   n — 10  10 

rx     ~~~  I       ~"~     I0~    X  """ " , 

m          nrlQ  m 


But 


nr" 

K—8 
»rs 


x     -> 


2  —  ^—-2  x  2-  •+  - — -  X  -      The  foregoing   fe^ 

m         m*          m         nr9          m' 

ries,  therefore,  is  equal  to  the  two  feries's  7  X 

n — 8          i          n — q          M          n — 10          3       o  j 

X   -  H| -r  X  -  4-  • — r"  x     >  &c-  anc^ 

1J»'  **V>  ->T*"i  *»  YlY*  fft 
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I         n — 8        7  n — Q         7  n — IO 

7  X  ™  X  m  +  ~^  X  m  ""*"  ~^    X  m*         °T 

I         n — 7  m — 7         n — 8             i  n — 9 

r1  '        «  ™.           n—jr  m—^  n—jr2- 

2            n — 10  3        «          .  l         7         « — 7 

7# — 7        w «r3  »z — 7'  r1    ^   m           n 

n — 8          n — o  n — 10     6            ....       , 

— — |- .          4-          • ,  &c.  which  is  the  very 

n — 7r       n — jr*       n — jr* 

rule  given  for  folving  this  queftion,  as  will  appear 

from  notes  (B)  and  (C). 


Note* 
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Note  (E).  See  the  Scholium  to  Qutft.  X. 

ACCORDING  to  the  calculations,  the  time 
in  which  the  firft  yearly  payment  of  a  revcr- 
iionary  annuity  becomes  due,  is  the  end  of  the  year 
in  which  the  event  happens  that  entitles  to  it,  how- 
ever little  or  much  of  the  year  may  then  happen  to 
be  unelapled.  And  this,  likewile,  is  the  time 
when  a  reverfionary  fum  becomes  due.  Thofe  who 
know  how  the  calculations  of  the  values  of  revep- 
fions  are  inftituted,  muft  know  this.  But  an  an- 
nuity, the  firft  payment  of  which  is  to  be  made  at 
the  lame  time  with  another  payment  of  a  fum  in 
hand,  fufficient  to  buy  an  equal  annuity,  is  worth 
one  year's  purchafe  more  than  that  fum.  For 
iftance.  Reckoning  intereft  at  4  per  cent,  and  r 
>eing  i/.  increafed  by  its  intereft  for  a  year,  or  1.04, 

4---t--3,  &c.  —  25 /.  is  the  prefent  value  of 

in  eftate  of  i  /.  per  annum  for  ever.     That  is,  it  is 
the  value  of  it*  fuppofing  the  firft  rent  of  it  is  to 

paid  a  year  hence. If  the  firft  rent  is  to  be 

:eived  immediately,  or  at  the  fame  time  with 
another  payment  of  25 /.  it  is  worth  one  year's 
purchafe  more,  or  equivalent  to  26 /. — • — I  have 
not  found,  that  any  of  the  writers  on  annuities  and 
reverfions,  have  attended  to  this  obfervation.  It 
Juggefts  a  correction  necefiary  to  be  applied  to  the 
common  folutions  of  feveral  important  problems : 
particularly  to  the  2 1  ft  and  22d  in  Mr.  Simpfotfs  Trea- 
tife  on  Annuities,  and  the  26th,  27th,  32d,  3gd3  and 
4Oth  problems  in  his  SeleR  Exercifes  -,  and  to  all  other 
problems  of  the  fame  kind  in  other  writers.  There 
U  2  can 
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can  be  no  great  occafion  for  being  more  explicit. 
It  will  not,  however,  be  amifs  to  add  the  following 

demonftration.  — • is   the   prefent  probability 

that  a  life  whofe  complement  is  n  will  fail  in  any 

one  aOienable  year  of  its  duration,     S  X       H r 

nr       nr* 

4-  ~,  &c.  (»),  or  the  prefent  value  of  i  /.  per  an- 

c 

iium  for  n  years,  multiplied  by  -,  is  the  prefent 

value  of  the  fum  or  legacy  denoted  by  S,  payable 
at  the  failure  of  the  given  life.  Therefore,  (n  be- 
ing 56 ;  the  life  30  •,  intereft  4  per  cent,  r—  1.04  ; 
the  fum  25/0  the  value  of  the  expectation,  by 
Mr.  De  Mcivre's  hypothefis,  is  9.919. 

Further.  The  value  of  i  /.  to  be  received  at  the 
end  of  a  year,  provided  the  life  whofe  complement 
is  n  fails,  is  the  probability  of  the  failure  of  the 
life  multiplied  by  i  /.  difcoumed  for  a  year,  or 

77—-—  I  I 

i _  x  -     In  like  manner;  the  value  of  i  /. 

n  r 

to  be  received  at  the  end  of  two  years,  if  the  fame 
life  fails  in  2  years,  is  i  —  ^2  x  - .  And,  there- 
fore, the  value  of  all  the  pojfible  payments  of  an 
eftate  or  annuity  of  i  /.  for  ever,  ro  be  entered 

upon  after  the  given  life,  is  i x  -  +  i  — * 


» 2  I  n 7  I       „  x  I 

* X 1-   i  —  — -  X    — „  &C    ^W^  -4 

r»          .,  *  c»  o  v    ****'*' «     V  * '  / 

«  rA  r3  rn4-x 

I 
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2m3  &c.  that  is,  the  value  of  the  life  fubtra&ed 
«r3 

from  the  perpetuity  ;  or,  in  this  example,  /.  14.684, 
(the  value  of  a  life  at  30)  fubtraded  from  25  •,  that 
is,  /.  10.316.  But  10.316  is  to  9.919,  in  the  fame 
ratio  with  104  to  100,  or  26  to  25,  agreeably  to 
the  rule  in  the  Scholium, 


Ncte 
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Note  (F).     Queftion  XIII.  Page  44, 

WHEN  I  here  call  48  the  mean  age  of  all  mar- 
ried men,  and  40  the  mean  age  of  married 
women,  I  do  not  intend  to  fuppofe,  that  there  are  a? 
rnany  married  perfons  who -exceed  thefe  ages,  as 
there  are  who  fall  fhort  of  them.  It  is  lively  that  the 
latter  are  moft  numerous;  and  it  is  necefiary  that 
this  fhould  be  the  cafe,  to  render  the  fuppofition  I 
make  juft. — If  all  marriages  commenced  at  33  for 
the  man,  and  25  for  the  woman,  one  half  of  them 
would  be  diflblved  by  the  time  the  men  were  50, 
and  the  women  42  j  for  (by  the  Hypothejis^  and 
alfo  nearly  by  the  Breflaw,  Norwich^  and  Northamp- 
ton tables)  there  is  an  equal  chance  for  the  joint 
continuance  of  two  Jives,  whofe  ages  are  25  an$ 
33,  f  event een  years.  Forty- two  and  fifty  then 
would  be  properly  the  mean  ages  at  which  widow- 
hoqd  would  commence-,  meaning  by  thefe  "  the 
"  ages  on  each  fide  of  which  equal  numbers  are 

*c  left  widows  and  widowers." But,  tho'  in  this 

cafe  half  the  marriages  of  every  year  would  be  dif- 
folved  in  17  yea.rs,  they  would  not  be  all  difiblved 
in  twice  that  time.  So  far  would  this  be  from 
happening,  that  about  a  7ch  part  would  continue 
beyond  twice  % 7  years;  nor  would  it  be  certain^ 
$hat  they  would  be  all  difiblved  till  near  the  ex? 
tremity  of  the  poffible  extent  of  life.  Tho',  there- 
fore, an  equal  number  of  marriages  wopkl  be  dif- 
folved,  or  an  equal  number  of  widows  and  wi- 
dowers left  before  50  and  42,  and  afterwards,  yet 
$!;e  ages  of  the  latter  would,  one  with  another, 
h  more  exceed  50  and  42,  than  the  ages  or 
former  (that  is,  of  the  widows  and  widowers  left 
4  few* 
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before  50  and  42)  would  fall  fhort  of  them.  And  the 
number  of  marriages  alfo  in  the  world,  among  per- 
fons  of  greater  ages  than  thefe,  would  be  much 
fewer  than  among  perfons  of  lefier  ages. — In  other 
words  :  the  period,  at  which  the  marriages  that 
have  been  contracted  are  half  diffolved,  is  not  the 
period  at  which  the  number  of  marriages  conftantly 
exifting  is  equally  divided,  but  this  period  falls 
fome  years  fooner  ;  and  the  period  I  have  in  view, 
falls  in  that  part  of  the  interval  between  thefe  two 
periods,  where  the  greater  ages  of  the  marriages 
on  one  fide,  are  juft  enough  to  compenfate  (in  fuch 
a  calculation  as  that  I  have  given)  their  deficien- 
cies in  number,  compared  with  the  number  of 
marriages  on  the  other  fide. 

In  fhort.  Suppofe  35  marriages  every  year, 
between  perfons  33  and  25  (a].  In  12  years  there 
would  be  half  as  many  in  the  world,  as  could 
pofiibly  arife  from  fuch  a  number  of  yearly  wed- 
dings. In  17  years,  half  every  fet  would  be  ex- 
tinct. The  expeftation  of  every  marriage  would  be 
19  years,  by  prob.  21  of  Mr.  De  Moivris  ^reatifs 
on  Annuities^  or  by  the  note  p.  305  :  That  is, 

king  them  all  together,  they  would  &xift  juft  as 
long  as  an  equal  number  of  Jingle  peribns,  fuppofed 
to  be  fure  of  living  juft  IQ  years,  and  no  more : 
or,  as  long  as  an  equal  number  of  fingle  perfons, 
all  48  years  of  age,  fuppofed  to  be  fubjecl:  to  the 
common  laws  of  mortality.  One  with  another, 
then,  they  will  be  all  extinct  in  19  years  :  the 
marriages  which  continue  beyond  this  term,  tho* 
fewer  in  number,  enjoying  among  them  juft  as 

(a]  In  the  Pats  de  Vaud,  Switzerland,  the  mean  age  at  which 
women  marry,  is  nearly  the  very  age  here  mentioned  :  But  it 
will  be  Ihewn  in  the  Supplement,  that  the  expectation  or  mar- 
riage there,  is  no  lefs  than  23  years  and  £  ;  fo  much  higher  are 
the  probabilities  of  life  in  thero^ry  than  in.  towns,  or  than  they 
ought  to  be  according  to  Mr.  DtMQiwf.iHypothtfii.  See  p.  268. 

U  4  much 
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much  more  duration,  as  thofe  that  fall  fhort  of  it 
enjoy  lefs.  Widows,  then,  at  a  medium,  will  com- 
mence widowhood  at44(that  is,  25  increafed  by  19) 
years  of  age,  and  widowers  at  52.  The  values,  there- 
fore, of  the  lives  of  the  former,  when  they  commence 
widowhood, will,  one  with  another,  be  the  fame  with 
the  value  of  a  life  at  44  j  or,  (reckoning  intereft  at 
4  per  cent.)  12.5  years  purchaie,  in  one  prefent  pay- 
ment, (the  annuity  to  begin  at  the  end  of  a  year) ; 
and  their  expectation  of  life  will  be  21  years,  or  half 
the  difference  between  44  and  86.  The  value  of 
the  lives  of  the  latter  will  be  10.92,  and  their  ex- 
peflationijyears.-r-The  whole  number  of  marriages 
conftantly  exifting,  which  would  refult  from  35 
fuppofed  to  commence  annually,  would  be  19X35, 
or  665  -,  and  53  years  (the  difference  between  33 
and  So)  would  be  the  time  in  which  they  would  in- 
creafe to  this  number — The  chance  of  furvivorfhip 
would  be  the  odds  of  69  to  53,  by  probt  i8th, 
Mr,  De  Moivre  on  Annuities;  that  is,  in  53  years, 
35  relicts  of  thefe  marriages  would  be  left  every 
year,  and  the  number  of  widows  would  be  to  the 
number  pf  widowers,  as  69  to  53  •,  or  19.8  widows 
would  be  left  annually,  and  15.2  widowers.  The 
maximum  of  widows  in  life  together,  if  none  mar- 
ried, would  be  21x19-8,  or  416;  and  they 
would  increafe  to  this  number  in  1 14  years  (or  61 
years  after  the  number  of  marriages  had  attained 

to  a  maximum] -The  maximum  of  widowers  would 

be  T5-2X  17,  or  258  ;  and  they  would  increafe  to. 
this  number  in  106  years. 

An  eafy  method  may  be  hence  deduced  of  folv- 

ing  the  queftion  which  occafions  this  note- If 

the  number  of  the  members  of  the  eftablifhment 
I  have  fuppofed,  is  665,  and  the  mean  ages  at 
^hich  marriage  may  be  deemed  to  commence  are 
25  and  33,  19.8  widows  will  (it  has  jiift  appeared) 

be 
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be  left  every  year ;  and  the  values  of  their  lives, 
when  they  commence  widowhood,  will  be,  one 
with  another,  12^  years  purchafe.  An  annuity  of 
2p/.  will,  therefore,  be  worth,  to  each  widow,  2507. 
and  19.8  fuch  annuities  mud  be  worth  49507, 
which,  consequently,  is  the  annual  income  necef- 
fary  for  the  fupport  of  the  edablifhment,  the  fird 
payment  to  be  received  immediately  :  or  /.  7.44 
from  each  of  the  665  members ;  which  anfwers 
nearly  to  the  determination  in  the  note  page  44. 

In  the  laft  Eflay,  p.  275,  it  has  been  (hewn,  that 
obfervations  determine  the  chance  of  furvivorfhip 
in  favour  of  the  wife  in  marriage,  to  be  really  fo  great 
as  3  to  2  •,  and  in  fome  circnmftances  greater.  I  have 
alfo  there  obferved,  tha.t  in  order  to  account  for  this, 
from  the  difference  of  age  between  men  and  their 
wives,  this  difference  mult  be  at  lead  12  years,  and 
the  mean  ages  of  all  who  marry  annually,  mud  be 
fuppofed  to  be  about  23  and  35.  In  this  cafe,  19, 
as  before,  will  nearly  be  the  expeftation  of  all  mar- 
riages. The  mean  age  at  which  widows  and  wi- 
dowers will  commence  fuch  will  be  42  and  54.  The 
number  of  annual  marriages  necefikry  to  keep  up 
665  marriages  conftantly  exifting,  will  be  35, 
The  number  of  widows  kft  annually,  by  fuch  a 
number  of  marriages,  will  be  21  -,  and  the  values 
of  their  lives,  at  the  time  they  commence  widow- 
hood, will  be  12.85  years  purchafe  by  Table  VI:  and 
therefore,  the  whole  annual  income  neccfiary  for  the 
fupport  of  the  fuppofed  eftablifhment,will  be  539  -/, 
or  an  annual  payment,  beginning  immediately,  of 
J.S.I  i  from  each  member^-The  number  of  widows 
on  fuch  an  eftablifhment  will,  in  63  years,  grow,  if 
none  marry,  to  462  ;  and  the  number  of  widowers, 
to  224,-r- — It  may  be  depended  on,  that  all  this 
would  happen  as  far  as  Dr.  Hal/ey's  Table,  or  the 
Tables  for  Norwich  and  Nortbamfton^  exhibit  the 
true  date  of  human  mortality. 

Among 
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Among  the  minifters  and  profeflbrs  in  SCOT- 
LAND, the  number  of  married  men  being  667,  or 
nearly  that  here  mentioned,  the  number  of  annual 
weddings  has,  for  many  years,  been  at  an  average  31, 
and  the  number  of  widows  left  annually  19.2  ;  and, 
therefore,  the  chance  of  furvivorfhip  in  favour  of 
the  wife,  as  19.2  to  i  i.S,  or  5  to  3.  See  EfTay  IV. 
p.  274.  This  is  not  more  different  from  the  refults 
I  have  given,  than  might  have  been  expected  \ 
and  the  chief  reafon  of  the  difference  is,  that  the 
expectations  of  Jingle  and  joint  lives  among  the  mi- 
nifters and  their  wives  in  SCOTLAND,  are  greater 
than  thofe  given  by  Dr.  Halley's,  and  the  other  ta- 
bles of  obfervation Thefe  tables  give  the  ex- 
pectations of  lives  as  they  are  among  the  bulk  of 
mankind  in  moderate  towns.  The  expectations 
of  lives  among  the  better  fort  of  men,  living 
moftly  in  country  villages  and  parifhes,  are  much 
greater.  The  fact  is,  that  among  the  minifters  in 
Scotland^  the  expectation  of  zfingle  life,  at  the  age 
of  27,  is  three  years  and  an  half  greater;  and, 
of  joint  lives,  about  two  years  and  a  half  greater, 
than  the  fame  expectations  by  Dr.  Hallefs  Table. 
Ibid,  page  269. 

I  cannot  help  juft  mentioning  another  remark 

here. It  may  be  obferved,  that  fuppofing  no 

fecond  marriages,  and,  at  the  fame  time,  that  the 
odds  for  the  woman's  furviving  in  marriage  is  3  to 
2,  the  number  of  widows  in  the  world  would  be 
double  the  number  of  widowers.  But  it  has  been 
found,  in  fact,  that  the  number  of  widows  is  five 
times  the  number  of  widowers.  How  this  is  to  be 
accounted  for,  I  have  fhewn  in  the  EflaV  juft  re- 
ferred to,  page  276, 


Note 
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Note  (G).    Queftion  XIV.  Page  48. 

T  ET  r  be  iL  increafed  by  its  intereft  for  one 
J^/  year  ^  /  the  given  time  ©r  number  of  year$ 
for  which  the  affqrance  is  to  be  made;  #,  £,  r,  &£. 
the  -probabilities  taken  out  of  a  table  of  obferva- 
tions,  that  the  perfQn  whofe  age  js  given  (hall  live 
j,  2,  3,  &c,  years;  and  P  the  probability  that  he 


(hall  live  t  years.     Then  1^  +  ~  +  ~  ,  &c. 

T-_P          T_P         y™P  r  j 

v     "  /  "i      j^     r  J7p"  T"  ->/+'* '       '         7      r * 


^-  X  •  "t"  •{  "T  1 1  &c*  will  be  the  exaft  value 

of  an  annuity  to  be  entered  upon  at  the  failure  of 
the  given  life,  provided  it  happens  in  /  years. 
And  the  rule  is  nothing  but  this  value  exprefled 
4n  words.  In  a  fimilar  manner  may  be  demon<- 
ftrated  the  other  rule  for  finding  the  values  of 
afturances  for  a  given  time,  $n  two  joint  lives,  or 
$he  longeft  of  two  fives. 


Note 
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Note  (H).     Qucftion  XV.  Page  56. 

LET  r  fignify  as  before ;  S  the  given  fum  to 
be  affured  ;  /  the  given  time  •,  N  and  n  the 
number  of  the  living  in  the  table  of  obfervations, 
at  the  age  of  A  and  B  refpeftitely  ;  A,  B,  C,  &c. 
and  #,  by  c>  &c.  the  number  of  the  living  in  the 
table,  at  the  end  of  i,  2,  3,  &c.  years  from  the  ages 

of  A  and  B  •,  D,  D,  D,  D,  &c.  and  d,  d,  rf,  d,  &c. 

i    ^n    in  i    it   in 

the  decrements  of  life  in  the  table,  at  the  end  of 
i,  2,  3,  &c.  years  from  the  fame  ages.  Then,  by 
reafoning  in  the  fame  manner  with  Mr.  Simpfon^  in 
p.  316,  &c.  Seleft  Exercifes^  it  will  appear  that  S  X 

~~  "  Dd 

&c-  (0  +  S  X  5?^  + 


Dd  Dd  S          Ad  Bd 


C^  S          Dd       Dd 

-^,&c.  (0+SX-+^,&c.   (/).    This 

is  the  exad:  anfwer  to  Queftion  XV.  and  the  rule 
is  as  near  an  approximation  to  it  as  there  is  reafon 
to  defire. 

In  the  fame  manner,  retaining  all  the  fame  fym- 
bols,  it  may  be  found,  that  the  anfwer  to  Queftion 
XVI.  is 


Dd  Dd 

S  X  2^r    + 


D^  Dd  Dd 

(0,  &C.    +  S  X    -~~    +  -rr-;   +   -^i,  &C, 
a  3  4 


.    ,  Q 

&c.  (/-ij  +         X  -  4-  .  &c 


But  —  -4- 
[t  Nr 


1S  the 


Nr1  Nr* 

fame  with  the  excefs  of  the  value  of  an  annuity 
certain  for  a  number  of  years  leis  by  one  year  than 
the  given  term,  above  the  value  of  an  annuity  on 
the  life  of  A,  for  the  fame  number  of  years  ;  from 
whence  the  reafbn  of  the  rule  for  folving  this 
queition  may  be  eafily  difcovered. 


Note 
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Note  (I).     Eage  118,  &c. 

LET  /  be  any  given  term  of  years ;  p  the  va- 
lue of  i  /.  due  at  the  end  of  the  given  term ; 
A  the  value  of  an  annuity  certain  for  the  fame 
term  -,  n  the  complement  of  a  given  life  ^  G  the  va- 
lue for  the  given  term,  of  two  joint  lives,  both 
equal  to  the  given  life  ;  (to  be  found  by  Queft.  VI.) 
P  the  perpetuity  ;  r,  i  /.  increafed  by  its  intereft  for 
one  year. 

Then  A— G  X  »  -f/  X/xP— A  X  P  X>  will  be 
the  prefent  value  of  i  /.  2  /.  3  /.  &c.  (/)  payable  at 
the  end  of  i,  2,  3,  &c.  (/)  years  j  but  fubjedl  to 
failure  when  the  given  life  fails, 

If  fuch  a  conrie  of  payment  is  to  begin  im- 
mediately, and  to  be  made  at  the  beginning  of 
every  year,  till  /  -f-  i  payments  are  made  in  /  years  ; 
add  to  the  preceding  value,  the  value  increafed  by 
unity  of  an  annuity  on  the  given  life  for  /  years, 
found  by  Queftion  VI.  and  thefum  will  be  the  va- 
lue fought.  And  this  value  divided  by  the  pre- 
fent value  of  what  may  happen  to  remain  of  the 
given  life  after  /  years,  found  by  Queftion  VI.  will 
give  the  ftanding  annuity  to  which  fuch  a  feries  of 
increafing  annual  payments,  beginning  immedi- 
ately, will  entitle,  for  the  remainder  of  the  given 
life  after  t  years. 

With  the  afliftance  of  this  theorem,  all  that  is 
faid  in  p.  117,  &c.  may  be  i  n  ve  ft  i  gated.  It 
would  be  too  tedious  to  enter  into  a  more  minute 
account 
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Note  (K).     Page  149. 

LET  d  fignify  the  difference  between  the  #?#*- 
plements  of  the  youngeft  and  oldeft  life  in 
the  body  of  Annuitants,   here  defcribed,  at  the 
time  they  enter;  let  S  fignify  the  fum  of  thefe 
complements ;   n  any  given  number  of  years  not 

C  J 

greater  than  — — •,  and  x  the  ratio  of  the  whole 


number  of  Annuitants  to . 

2 


Then 

will  be  the  number  that  will  die  the  I  ft  year; 
x  X  d  +  -s- ,  the  number  that  will  die  the  2d  year ; 


jr  +|i, 


year; 


,  , 

-r--3,  .4* 


Sd  ,    i2d       i6d   .    i6d 
X  d  +  -g-  +  -gr  4-  -gr  +  ^"'  5th  year  ; 


—  3 


8 


1  ^1  f.  I  1  I  fc  O  /      \ 

will  be  the  whole  number  dying  in  n  years.  When 

C  J 

n  is  greater  than ,  this  feries  is  greater  than 

2  2 

the  whole  number  dying  in  n  years ;  but  in  all 
other  cafes  it  gives  this  number  exactly,  fuppofing 

the  probabilities  of  life  to  decreafe  uniformly.- • 

In 
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In  the  prefent  inftance,  the  youngefl  life  being  36, 
and  the  oidelt  60,  the  two  complements  are  56  and 

C    / 

26.  Sin  82.  £?  =  30.  —  —  1230.   And  therefore  #rr 

2M53~27.i.     Take  72:1:30  years,  and  the  fore- 
1230 

going  feries  will  be  27.1  X  900-}- 318.2  +  7.242 -f 
.1041^33.214,  which  is  a  little  greater  than  the 
whole  number  dying  in  30  years,  but  at  the  fame 
time  kis  than  the  whole  number  of  Annuitants. 


.Note 
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Note  (L).     See    Eflay  I.    Page    170,    171,1 
'73- 


THE  fum  of  the  probabilities  that  any  given 
lives  will  attain  to  the  end  of  the  ift,  2d* 
3d,  &c.  years  from  the  prefent  time  to  the  utmoft 
extremity  of  life  (for  inftancc,  £J-  +  •££  +  ^,  &c. 
to  -j'-g-  —  2 2  4:  for  lives  of  40,  by  the  bypothcjis]  may 
be  called  their  expeftattQtf,  or  the  number  of  pay- 
ments due  to  them,  as  yearly  annuitants.  The  fum 
f  the  probabilities  that  they  will  attain  to  the  end 
of  the  i  ft,  2d,  3d,  &c.  half  years,  (or,  in  the  parti- 
cular cafe  fpecified,  |4  -f  |4  -f  fj  +  £*,  &c.  - 
V  half  years,  or  22^  Jtfrffj)  is  their  expeclation  as 
half  yearly  annuitants.  And  the  fums  juft  .men- 
tioned of  the  probabilities  of  their  attaining  to  the 
nd  of  the  ift,  2d,  3d,  &c.  moments  (equal  in  the 
ame  particular  cafe  to  23  years)  is  properly  their 
aticn  of  life,  or  their  expectation  as  annuitants 
fecured  by  land. 

Mr.  De  Moivre  has  omitted  the  demonftrations 
of  the  rules  he  has  given  for  finding  the  expefta- 
ions  of  lives,  and  only  intimated   in  general,  that 
e  difcovered  them  by  a  calculation  deduced  from 
he  method  of  fluxions.     See  his  'Treatife  on  Annul- 
es,  page  66.     It  will*  perhaps,  be  agreeable  to 
bme  to  fee  how  eafily  they  are  deduced  in  this 
ethod,  upon  the  hypothecs  of  an  equal  decre- 
ent  of  life. 
Let  x  ftand  for  a  moment  of  time,  and  n  the 


«" 

o 

I 

\ 


'complement  of  any  afligned  life.    Then 

,  &c.  will  be  the  prefent  probabilities  of  its 


con- 
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continuing  to  the  end  of  the  ift,  2d,  3d,  &c.  mo- 
ments ;  and  -  the  probability  of  its  continuing 

yjr-i  ___  v 

to  the  end  of  x  time.     -  x  x  will  therefore  be 

n 

t\\t  fluxion  of  the  fum  of  the  probabilities,  or  of  an 
area  repref6nting  this  fum,  whofe  ordinates  are 

•  -  ,  and  axis  x.  —  The  fluent  of  this  cxpreflion,  or 

X* 

x  ---  ,  is  the  fum  itfelf  for  the  time  x  ;  and  this* 

when  #n:»,  becomes  -~»,"and  gives  the  expe&aticn  of 
the  affigned  life,  or  the  fum  of  all  the  probabilities 
juft  mentioned,  for  its  whole  pofTible  duration.-  —  In 

like  manner  :  fince  "    *\  is    the   probability   that 

«'- 

two  equal  joint  lives  will  continue  x  rime,  n~~x    x  x 

TT 

will  be  the  fluxion  of  the  fum  of  the  probabilities. 


v 


T'ht  fluent  is  x  --  -\  --  -,  which,  when  #—#,  is  -, 

<J  O 

or  the  expectation  of  two  equal  joint  lives."    ,• 

77—  "—  J^1  *^3C 

Again  :  fince  -  X  —is  the  probability  that  there 
will   be   a   furvivor  of   two  equal  joint  lives   at 

the   end   of  x   time,    -  —  -   X    —   X    x   will    be 

n  n 

the   fluxion    of    the    fum    of    the    probabilities  i 

X  *  2  v' 

and  the///^/3  or  ---  —  is  (when  ^zr»)  ^n,  or 

\fazexpeftatio*  of  furvivorfhip  between  two  equal 
lives  ;;  which,  therefore,  appears  to  be  equal  to  the 


. 
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expetlation  of  their  joint  continuance.    The  expecta* 
tion  of  two  unequal  joint  lives,  found  in  the  fame 

.     m        m* 
way,  is  -  —  — ,   m  being  the  complement  of  the 

oldeft  life,  and  n  the  complement  of  the  youngeft. 
The  whole  expectation  of  furvivorfhip  is  ~  —  ~  -j» 


II 


* 

d» 


— .     And  the  expectation  of  furvivorfhip  of  the 

oldeft  will  be  to  the  expectation  of  furvivorlhip  of 

r   .                                 m*        n        m        m*       _ 
of  the  youngeft,  as  •—  to f-  —      It  is  eafy 

to  apply  this  inveftigation  to  any  number  of  joint 
lives,  and  to  all  cafes  of  furvivorfhip. 

It  may  be  obferved,  concerning  the  firft  of  the 
uents  here  given,  that  it  exprefies  not  only  the 
pectation  of  a  given  life  for  the  time  #,  and 
erefore  its  whole  expectation  when  x^n9  but 
likewiie,  the  number  of  perfons  alive,  to  which  one 
perfon  added  annually  to  a  fociety,  at  a  given  age, 

will  increafe   in  x  time. Thus  :    Suppole   one 

annuitant,  whofe  age  is  28,  (and  whofe  complement 
of  life,  therefore,  is  58,  or  expectation  of  life  29) 
to  come  upon  a  fociety  every  year ;  the  number  of 
annuitants  alive,  deduced  from  hence,  will,  in  x 

X*  4X2Q X1 

years,  be  x ,  or  - — X  x  ->  and,  there- 

4X29  4X29 

fore,  the  number  of  annuitants  alive,  deduced  in 
the  fame  time  from  p  annuitants  left  annually  at 

the  fame  age,  will  be  4    29~~*.  x  ^._ — Jn  like 

4X  29 

*3  A"3 

manner,  the  2d  fluent,  or  —  —  -  +  x,  gives  the 
X  2  number 
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number  of  marriages  in  being  together,  that  will, 
in  x  years,  grow  out  of  one  yearly  marriage,  be- 
tween perfons  of  equal  ages,  whofe  complement  of 
life  is  n.  If  they  are  of  unequal  -ages,  and  the  com- 
plement of  the  oldeft  life  is  /»,  and  of  the  youngeft 


i  -n  , 

;;,  this  number  will  be  ----  \-  x.    And 

yim  inm 

if  the  number  of  years  is  required,  in  which  any 
given  number  of  yearly  marriages,  between  men 
and  women  at  given  ages,  will  increafe  fo  far  as 
to  be  in  any  given  proportion  to  the  greateft  num- 
ber that  can  pofTibly  grow  out  of  fuch  marriages, 
this  expreffion  muft  be  made  equal  to  the  expefta- 
tion  of  the  joint  lives,  or  of  each  marriage,  multi- 
plied by  the  fraction  e^refling  the  given  propor- 
tion •,  and  the  root  of  the  equation  will  be  the  an- 
fwer.  Thus  :  it  may  be  found,  that  one  marriage 
every  year,  between  perfons  33  and  25  years  of 
age,  would  in  10  years  increafe  to  8.35  ;  in  15 
years,  to  11.38  ;  and  in  53  years,  to  19,  or  their 
greateft  pofllble  number-,  and,  confequently,  that 
35  fuch  yearly  marriages  would,  in  10  years,  in- 
creafe to  292  •,  in  15  years,  to  398  ;  and  in  53  years, 
to  665.  -  And  if  it  is  enquired  in  what  number 
of  years  35  fuch  yearly  marriages  would  increafe 
to  half  the  number  in  being  together,  pofllble  to 
be  derived  from  them,  the  value  of  #,  in  the  cubic 
x3  n-\-m*  x1  ,  m  m 

equation  ---  +  x  —  --  r  X-J,  muft 

«»2  2nm  2        on 


2nm 
be  found  ;  which,  in  the  prefent  inftance,  is  nearly 

12. 

I  have,  in  fome  parts  of  this  work,  had  occafion 
to  make  fuch  deductions  as  thefe.  See  note  (A), 
p.  283  -,  and  note  (F),  p.  294;  and  Queftions  III. 
and  XIII. 

Note 
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Note  (M).     Eflay  II.   Page  231. 

ET  r  fignify  iL  increafed  by  its  intereft  for 
one  year. 

V  the  PERPETUITY. 

n  the  difference  between  the  age  of  the  youngeft 
life,  and  86  ;  or  its  complement. 

m  the  complement  or  the  oldeft  life. 

P  the  value  (in  Table  II.)  of  an  annuity  certain 
for  m  years. 

And  the  exact  value  of  any  two  given  joint  lives, 
according  to  the  hypothecs  of  an  equal  decrement 

V+i  ~~P 

)f  life,  will  be  V —  x  n — m  —  zv — i  X  ~ 

2v,     Example : 

Let  the  ages  be  27  and  38  ;  and  the  rate  of  in- 
tereft 4  per  cent.  Then  n  =  59.  m  =  48.  V  =  25. 

z:  21.195.  n  —  m  —  2v  — 1  =  —  40.  n  —  m  — 

p 
»<-J~H~i  x  z  +  2^  =  50-^-17.660  =  32.340.    And 


m 


V+r 


n  —  m  —  2v — i  X  -  +2VZI25  — 


m 


TIT 


32.340=10.748,  the  value  of  two  joint  lives 
'hofe  ages  are  27  and  38. 


X  3 


Note 
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Note  (N).     Effay  III.  Page  237. 


IT  is  plain  that  the  purchafer  of  A's  right,  as 
dated  in  the  firft  of  the  queftions,  to  which  this 
note  refers,  cannot  get  into  porTefiion,  till  the  year 
when  A  and  B  fhall  be  both  dead  ;  nor  then,  un- 
lefs  A  happens  to  die  loft.  Now,  fuppofing  the 
common  complement  of  life  n  ;  the  probability 
that  A  and  B  fliall  be  both  dead  at  the  end  of  the 

firft  year,  and  A  die  lad,  is  i —  X  I 


I  —  i  n — l  _L.  n — I's         T    rk 

2  2  2//  2/2  27? 

manner,  the  probability  that  they  fhall  be  both 
dead  at  the  end  of  the  2d,  3d,  &c.  years,  and  A 
f  .  I  n — 2  n — 2  n — 2^  I  w — 3 

2  2«  2«  2«J      *    2  2ft 

—  4-  -— -—-,  &c.     The  prefent  value,  therefore, 

of  the  ift,  2d,   3d,  &:c.  rents  of  the  reverfionary 
«         .     i         ;; — i        » — r       « — i)*      i          n — 2 

Snppofing  r  to  fignify  i/.  increafed  by  its  intereft 
for  a  year ;  and  the  eftate  to  be  i/.  per  annum.  And 
thefum  of  thefe  terms  continued  in  infinitumy  is  the 

value  required.— — But  -  -t  — i  4»  —z,  &c.  is  balf 

2r        2r*    '    2r3' 

the 
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the  perpetuity.     And  -  —  +  * 


w — i 


2nr 


2nr 


n — 2       n — 2 


n — 2 


W 7          7Z 

I  •  '      I 

3 


L    * 

>C. 


is  half  the  value  of  the  joint  lives,  fubtra&ed  from 
halft\\t  fum  of  the  values  of  the  two  Jingle  lives  ; 
that  is,  half  the  value  of  the  longeft  of  the  two 
lives. 

A  fimilar  demonflration  may  be  applied  to  the 
other  queftion. 


x  4 


Note 
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Note  (O)?     E%  IV.     Page  267. 

LET  r  be  i  /.  increafed  by  its  intereft  for  one 
year. 

Let  S  reprefent  any  given  interval  of  time,  or 
number  of  years,  during  which  the  decrements  of 
life  in  a  table  of  obiervations  continue  equal. 

a  the  number  of  the  living  in  the  table  at  the 
beginning  of  the  fir  ft  year  of  that  interval, 

b  the  number  of  the  living  in  the  table  at  the 
beginning  of  the  year  immediately  following  the 
fame  interval. 

P  the  value  of  an  annuity  certain  for  S  years. 

p  the  value,  in  Table  I.  of  i  /.  due  at  the  end 
of  S  years. 

Qjhe  value,  in  Table  VI.  of  an  annuity  for  the 
life  of  a  perfon  whole  age  wants  S  years  of  86. 

N  the  value,  in  ftrift  agreement  with  the  given 
table  of  obfervations,  of  an  annuity  on  the  life  of 
a  perfon  whofe  age  is  S  years  greater  than  the  age 
at  which  the  interval  of  equal  decrements  begins. 
Then, 

Q^-f-  -  X  P  —  CMvill  ,be  the  value,  according 

to  the  table  of  obfervations,  of  an  annuity  for  S 
years,  on  a  life  of  the  fame  age  with  that  at  which 
the  interval  of  equal  decrements  begins.  And 


Qj-f-~X  p—  Q^-f-  ^N  will  the  value  of  an 
annuity  on  the  whole  duration  of  that  life. 

When  S  reprefents  one  year  ,  Q^vanifhes,  and  the 

}aft  expreffion  becomes  -  X  7+N  *  which  is  the 

rule 


• 
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rule  for  finding,  from  the  value  given  of  any  lifc^ 
the  value  of  a  life  one  year  younger. 

Thefe  Theorems  fave  much  labour  in  calculat- 
ing the  values  of  life-annuities  from  tables  of  ob- 
fervations. 

The  firft  of  them,  with  its  inveftigation,  may 
be  found  in  page  341,  gd  edition,  of  Mr.  De 
Moi-vre's  Treat  if e  on  the  Do  thine  of  Chances.  But  it 
is  necefTary  to  obferve,  that  the  direction  Mr.  De 
Moiwe  has  given  for  finding  the  value  of  Q^is 
wrong.  In  conlequence  of  calculating  agreeably  to 
this  direction,  he  gives  the  value  of  a  life  at  the  age 
of  42,  by  Dr.  Ha/ley's  table,  greater  than  the  value 
of  the  fame  life  by  his  own  hypothefis ;  whereas,  it 
is  evident,  that  the  probabilities  of  living  after  42, 
being  all  along  lefs  in  Dr.  Ha  Hey' s  table,  than  in  the 
hypothefis,  the  value  of  the  life  muft  be  alfo  lefs. 

The  mathematical  reader  may  e-afily  fatisfy  him- 
felf,  that  the  value  of  Q_  ought  to  be  taken  from 
Table  VI.  as  I  have  directed. 

An  eafy  and  accurate  method  of  finding  the 
values  of  fingle  lives,  agreeably  to  any  given  table 
of  obfervations,  is  given  by  Mr.  Dodfon  in  his 
^Mathematical  Repojitory^  vol.  II.  page  161. 

There  is  alfo  in  Mr.  Stmpfon's  Sektt  Exercifes^ 
page  275,  a  very  eafy  rule  for  approximating  to 
the  values  of  fingle  lives,  according  to.  Dr.  HaUey's 
table.  But  this  rule  muft  not  be  depended  on ; 
for  I  have  found  it  half  a  year's  purchaie,  and  fome- 
times  three-quarters  of  a  year's  purchaie  wrong. 

To  prevent  the  danger  of  miftaking  the  Theo- 
rem I  have  given,  I  have  thought  proper  to  fub- 
join  the  following  example. 

Let  the  table  of  obfervations  be  the  Bre/law  Ta- 
e,  or  Table  III.  The  value  of  a  life  at  78,  by  this 

Table, 
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h  -4rj'    &c*    to    tne    end    °f 

life.  The  number  of  terms  in  this  feries  being 
fmall,  it  may  be  eafily  found  to  b  3.514,  fuppof- 

ing  intereft  at  4  per  cent,  and  — ,  —,  ~,  &c.  be- 
ing the  values,  in  Table  I.  of  i  /.  at  the  end  of 
i,  2,  3,  &c.  years.—  —From  78  to  74  the  decre- 
ments of  life  continue  equal;  and  therefore  8=4. 
^  =  98.  *n:  58.  Pz=  3.6298,  by  Table  II;  p~ 
.8548,  by  Table  i  ;  Q^zz:  1.406,  by  Table  VI; 

N  —  ^•614-  P  —  Q  4-  pN  z:  5.227  ;  and  O -J — 

O    »/       i  ^*^.         •*  *-^  '  ^**««-  x, 

fl 

r  4.500,  or  the  value  of  a  life  at 


From  74  to  70  there  is  another  interval  of  equal 
decrements ;  and,  by  a  like  eafy  operation,  the 
value  of  a  life  at  70  will  be  found  to  be  5.595. 


TABLE 
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TABLE     I. 

The  prefent  Value  of  i  /.  to  be  received  at  the  end 
of  any  number  of  years,  not  exceeding  100; 
difcounting  at  the  fates  of  3,  ^  4,  4.T»  5  and 
6  per  cent,  compound  intereft.  ^* 


SperCt. 

3|perCt. 

4  per  Ct. 

4lperCt, 

5  per  Ct. 

6  per  Ct. 

l 

970874 

966184 

,961538 

,956938 

,952381 

,943396 

2 

942596 

9335'1 

,924556 

,91573© 

,907029 

,889996 

3 

915142 

901943 

,888996 

,876297 

,863838 

,839619 

4 

888487 

871442 

,854804 

,838561 

,822702 

,792094 

5 

862609 

84*973 

,821927 

,802451 

,783526 

,747258 

6 

837484 

813501 

,790315 

,767896 

,7462I5 

,704961 

7 

813092 

,785991 

,759918 

,734828 

,710681 

,665057 

8 

789409 

,759412 

,730690 

,703185 

,676839 

,627412 

9 

766417 

>73373' 

,702587 

,672904 

,644609 

,591898 

10 

744094 

,708919 

,675564 

,643928 

,613913 

»558395 

1  1 

,722421 

,684946 

,649581 

,616199 

,584679 

,526788 

12 

,701380 

,661783 

,624597 

,589664 

»556837 

,496969 

13 

,680951 

,639404 

,600574 

,564272 

»53°321 

,468839 

14 

,66lll8 

,617782 

>5774-75 

»559973 

,505068 

,442301 

15 

,641862 

,596891 

'555265 

,516720 

,481017 

,417265 

16 

,623167 

,576706 

>5339°8 

•4,94469 

,458112 

,393646 

17 

,605016 

,557204 

.5I3373 

'473!76 

,436297 

.371364 

18 

»587395 

.53836i 

,493628 

,452800 

,415521 

'35°344 

19 

,570286 

,520156 

,474642 

>433302 

»39S734 

,33°5'3 

20 

,553676 

,502566 

,456387 

,41^64.3 

,376889 

,311805 

21 

.537549 

,4855/1 

,438834 

,396787 

,358942 

,294155 

22 

,521893 

,469  151 

,421955 

,379701 

;34l85° 

>277505 

23 

,506692 

,453286 

,405726 

.36335° 

,32557i 

,261797 

2/j 

»49»934 

'437957 

,390121 

-347703 

,310068 

,246979 

2; 

,4776°6 

,423147 

>375I17 

fe3273I 

,295303 

,232999 

26 

>463695 

,408838 

,360689 

1318402 

,281241 

,219810 

27 

,450189 

,395012 

,346^17 

,304691 

,267848 

,207368 

28 

437077 

,381654. 

'333477 

,291571 

,255094 

,195630 

29 

,424346 

,368748 

,320651 

,279015 

,242946 

»'84557 

30 

,411987 

,356278 

,308319 

,267000 

,231377 

,174110 

31 

>399987 

»34423o 

,296460 

,255502 

,220359 

,164255 

32 

.388337 

<33259° 

,285058  ,244500 

,209866 

,154957 

3i6 
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TABLE     I.     Continued. 


3  per  Ct. 

|3-*-perCt 

4perCt. 

4fperCt 

5  per  Ct. 

6  per  Ct. 

33 

,377026 

>32I343 

,274094 

>23397' 

,199873 

,146186 

34 

,366045 

,310476 

,0,63552 

,223896 

,190355 

,137912 

3$ 

»355383l'299977 

»2534I$ 

,214254 

,181290 

,130105 

36 

>345032 

,289833 

,243669 

,205028 

,172657 

,122741 

37 

>334983 

,280032 

,234297 

,196199 

,164436 

>x'5793 

38 

,325226 

,270562 

,22.5285 

,187750 

,156605 

,109259 

39 

'3  '5754 

,261413 

,216621 

; 

,149*48 

,103056 

40 

,306557 

,252572 

,208289 

,171929 

,142046 

,097222 

4* 

,297628 

,244031 

,200278 

,164525 

,135282 

,091719 

42 

,288959 

»235779 

>'92>75 

,157440 

,128840 

,086527 

43 

,280543 

,227806 

,185168 

,150663 

,122704 

,081630 

44 

,272372 

,220102 

,178046 

»'44>73 

,1  16864 

,077009 

45 

,264439 

,212659 

,171198 

,137964 

,111297 

,072650 

46 

,256737 

,205468 

,164614 

,132023 

,105997 

,068538 

47 

,249259 

,198520 

,158283 

,126338 

,100949 

,064658 

48 

,241999 

,  191806 

,152195 

,120898 

,096142 

,060998 

49 

,234950 

,185320 

,146341 

,115692 

,091  564 

,057546- 

5© 

,228107 

''79053 

,140713 

,110710 

,087204 

,054228 

51 

,221463 

,172998 

,135301 

,105942 

,083051 

,051215 

52 

,215013 

,167148 

,130097 

,101380 

,079096 

,048316 

53 

.208750 

,161496 

,125093 

,097014 

»°75330 

,045582 

54 

,202670 

,156035 

,120282 

,092837 

.07  '743 

,043001 

55 

,196767 

,150758 

,115656 

,088839 

,068326 

,040567 

S^ 

,'91036 

,145660 

,111207 

,085013 

065073 

,038271 

57 

,185472 

,140734 

,106930 

,081353 

,061974 

,036105 

58 

,180070 

>J35975 

,ioz8i7 

,077849 

059023 

,034061 

59 

,174825 

»i3'377 

,098963 

»°74497 

056212 

^032133 

60 

.169733 

,126934 

,095060 

,071289 

053536 

,030310 

61 

,164789 

,122642 

,091404 

,068219 

050986 

028598 

62 

,159990 

,118495 

,087889 

,065281 

048558 

026989 

6  3 

'55330  .114487 

,084508 

,0624-0 

046246 

025453 

64 

150806 

,1  10616 

081258 

,059780 

044044 

024012 

65 

146413 

,106875 

078133 

,057206 

041946 

022653 

66 

142149 

,103261 

075128 

,054742 

039949 

021370 

67 

138009 

,099769 

072238 

,052385 

038047 

020161 

68 

'33989 

,096395 

069460 

,050129 

036235 

019020 

69 

130086 

,093136 

066788 

,047971 

034509 

017943 

7° 

126297 

,019986 

064219 

,045905 

032866 

016927 

*» 
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TABLE     I.     Continued. 


3PerCt- 

3iperCt. 

4  per  Ct. 

4|perCt. 

5  per  Ct. 

6  per  Ct. 

71 

,  122619 

,086943 

,061749 

,043928 

,031301 

,015969 

72 

,119047 

,084003 

»°59374 

,042037 

,02981  1 

,015065 

73 

,115580 

,081162 

,057091 

,040226 

,028391 

,014212 

74 

,1  12214 

,078418 

,054895 

,038494 

,027039 

,015408 

75 

,108945 

,075766 

,052784 

,036836 

,025752 

,012649 

76 

,105772 

,073204 

,050754 

,035250 

,024525 

,011933 

77 

,102691 

,070728 

,048801 

.033732 

>023357 

,011258 

78 

,099700 

,068336 

,046924 

,032280 

,022245 

,010620 

79 

,096796 

,066026 

,045120 

,030890 

,021186 

,OIOOI9 

80 

»093977 

,063793 

,043384 

,029559 

,020177 

,009452 

81 

,091240 

,061636 

,041716 

,028287 

,019216 

,008917 

82 

,088582 

>o5955' 

,040111 

,027068 

,018301 

,008412 

83 

,086002 

.OS7538 

,038569 

,025903 

,017430 

,007936 

84 

,083497 

,055592 

,037085 

,024787 

,016600 

,007487 

85 

,081065 

,053712 

,035659 

,023720 

,015809 

,007063 

86 

,078704 

,051896 

,034287 

,022699 

,015056 

,006663 

87 

,076412 

,050141 

,032968 

,021721 

.014339 

,006286 

88 

,074186 

,048445 

,031700 

,020786 

,013657 

,005930 

89 

,072027 

,046807 

,030481 

,019891 

,013006 

,005595 

90 

,069928 

,045224 

,029309 

,019034 

,012387 

,005278 

91 

,067891 

,043695 

,028182 

,018215 

,011797 

,004979 

92 

,065914 

,042217 

,027098 

,017430 

,011235 

,004697 

93 

,063994 

,040789 

,026055 

,016680 

,010700 

,004432 

94  ,062130 

,039410 

,025053 

,015961 

,010191 

,004181 

95  ,060320 
96  ,058563 

,038077 
,036790 

,024090 
,023163 

,015274 
,014616 

,009705 
,009243 

,003944 
,003721 

971,056858 

>035546 

,022272 

,013987 

,008803 

,003510 

98  ,055202 

>034344 

,021416 

.013385 

,008384 

,003312 

99>53594 

,033182 

,020592 

.,012808 

,007985 

,003124 

ioo;,  0^2033 

,032060 

,019800 

,oi2zc;7 

,007604 

,002057 

TABLE 
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TABLE     II. 

The  prefent  Value  of  an  Annuity  of  One  Pound, 

\       for  jf&y-Numberof  Years  not  exceeding  i  oo, 

at  the  feveral  Rates  of  3,  34,  4,  5,  and  6/. 

,  per  Cent. 

•i 


Ye.  ' 

3  per  Ct. 

3f  per  Ct. 

4  per  Ct. 

5  per  Ct. 

6  per  Ct. 

I 
2 

3 

4 
5 

.9708 
2.8286 

4-5797 

.9662 
1.8997 
2.  8oi6 

3-673I 

4-5I51 

.9615 
1.8860 
2.7750 
3.6298 
4.4518 

•9523 
1.8594 

2.7232 

3-5459 
4-3294 

•9433 

2.6730 

3-465I 
4.2123 

6 

8 
9 

10 

5-4971 
6.2302 

7.0196 
7.7861 
8.5302 

5.3286 
6.1145 
6.8740 
7.6077 
8.3166 

5.2421 
6.OO2O 

6.7327 

7-4353 
8.1108 

5.0756 
5,7863 
6.4632 
7.1078 
7.7212 

4.9173 
5-5823 
6.2097 

6.8016 
7.3600 

1  1 

12 
13 

F4 

15 

9.2526 
9.9540 
10.6349 
1  1.2960 
11.9379 

9.0015 
9.6633 
10.3027 
10.9205 
11.5174 

8.7604 
9.3850 
9.9856 
10.5631 
i  i.i  183 

8.3064 
8.8632 

9-3935 
9.8986 
10.3796 

7.8868 
8.3838 
8.8526 
9.2949 
9.7122 

16 

17 
18 
19 

20 

12.561  1 
13.1661 

1  3-7535 
14.3238 
14,8,774 

12.0941 
12.6513 
13.1897 
13.7098 

14.2  124 

1  1.6522 
12.1656 
12.6592 

J3-5903 

10.8377 

11.2740 
11.6895 
12.0853 
12.4622 

10.1058 
10.4772 
10.8276 
11.1581 
11.4699 

2  I 
22 

23 
2-1 
25! 

15.4150 

16.4436 
16.9355 

14.6980 
15.1671 
15.6204 
16.0584 
16.4815, 

14.0291 
14.4511 
14,8568 
15.2469 
15.6220 

12.8211 
13.1630 
13.4885 
13.7986 
14.0939 

11.7640 
12.0415 
12.3033 
12.5503 
12.7833 
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TABLE     II.     Continued. 


Ye. 

3  per  Ct. 

3f  perCt. 

4  per  Ct. 

5  per  Ct. 

6  per  Ct. 

,26 

27 
2<S 
29 

3° 

17.8768 
18.3270 
18.7641 
19.1884 
19.6004 

16,8904 
17.2854 
17.6670 
18.0358 
18.3920 

15.9827 
16.3295 
16.6630 
16.9837 
17.2920 

'4-375I 
14.6430 

14.8981 
1.5.1410 

J5-3724 

13.0031 
13.2105 
13.4061 

I3-59°7 
1  2.7648 

31 

32 
33 

34 
35 

2O.OOO4 
20.3887 
20.7657 
21.1318 
21.4872 

18.7363 

19.0689 
19.3902 
19.7007 
20.0007 

17.5884 

I7-^735 
18.1476 
18.41  1  1 
18.6646 

15.5928 
15.8026 
16.0025 
16.1929 
16.3741 

13.9290 
14,0840 
14.2302 
14.3681 
14.4982 

36 
37 
3S 
39 
4° 

21.8322 
22.1672 
22.4924 
22.8082 
23.1147 

20.2905 
20.5705 
20.8411 
21.1025 

21-3551 

18.9082 
19.1425 
19.3678 
19.5844 
19.7927 

16.5468 

16.71  12 
16:8678 
17.0170 
17.1590 

14.6209 

I4-73(^7 
14.8460 

14.9490 
15.0462 

4i 

42 

43 

44 
45 

23.4124 
23.7013 
23.98  19 
24.2542 
24.5187 

21.5991 
21.8349 
22.0627 
22.2828 
22.4955 

19.9930 
20.1856 
20.3707 
20.5488 
20.7200 

17.2943 
17.4232 

17-5459 
17.6627 

17.7740 

25.1380 
15.2245 
15.3061 

i5-3831 
15-4558 

46 

47 
48 

49 
50 

24.7754 
25.0247 
25.2667 
25.5016 

25.7207 

22.7009 
22.8994 
23.0912 
23.2766 
23-4556 

20.8846 

21.0429 
21.1951 
21.3414 
21.4821 

17.8800 
17.9810 
18.0771 
18.1687 
18.2559 

!5-5243 
15.5890 
15.6500 

i5'7075 
15.7618 

5« 

52 

53 
54 

r  55 

25.9512 
26.1662 
26.3749 
26.5776 

26.7744 

23.6286 
23.7958 

23-9573 

24-1133 
24.2641 

21.6174 

21-7475 
21.8726 

21  9929 
22.IOS6 

18.3389 
18.4180 
18.4934 
18.5651 

[8.6.^4 

15.8130 
15.8613 
15.9069 

15-9499 
15.9005 
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TABLE     II.     Continued. 


Ye. 

3  per  Ct. 

3-iperCt. 

4  per  Ct. 

5  per  Ct. 

6  per  Ct. 

56 

57 
58 

59 
60 

26.9654 
27.1509 
27.3310 
27.5058 

*7-6755 

24.4097 
24.5504 
24.6864 
24.8178 
24.9447 

22.2198 
22.3267 
22.4295 
22.5284 
22.6234 

18.6985 
18.7605 
18.8195 
18.8757 
18.9292 

16.0288 
16.0649 
16.0989 
16.031  I 
16.1614 

61 

62 

63 
64 

65 

27.8403 
28.0003 
28.1556 
28.3064 
28.4528 

25.0674 
25.1859 
25.3004 

25.41  10 

25.5178 

22.7148 
22.8027 
22.8872 
22.9685 
23.0466 

18.9802 
19.0288 
19.0750 
19.1191 
19.1610 

16.1900 
16.2170 
16.2424 
16.2664 
16.2891 

66 
67 
68 
69 
7° 

28.5950 
28.7330 
28.8670 
28.9971 
29.1234 

25.6211 
25.7209 

25.SI73 
25.9104 

26.0004 

23.1218 
23.1940 
23.2635 
23.3302 

23-3945 

19.2010 
19.2390 

J9-2753 
19.3098 

19,3426 

16.3104 
16.3306 
16.3496 
16.3676 
16.3845 

71 
72 

73 

74 
75 

29.2460 
29.3650 
29.4806 
29.5928 
29.7018 

26.0873 
26.1713 
26.2525 
26.3309 
26.4067 

23.4562 
23.5156 

23-5727 
23.6276 
23.6804 

*9-3739 
19.4037 

19.4321 
19.4592 
19.4849 

16.4005 
16.4155 
16.4297 
16.4431 

16.4558 

76 

77 
78 

79 
80 

29.8076 
29.9102 
30.0099 
30.1067 
30.2007 

26.4799 
26.5^06 
26.6190 
26.6850 
26.7488 

23.7311 

23.7799 
23.8268 
23.8720 

23-9I53 

19.5094 
19.5328 

'9-555° 
19.5762 
19.5964 

16.4677 
16.4790 
16.4896 
16.4996 
16.5091 

81 

82 

83 
84 

*5 

30.2920 
30.3805 
30.4665 
30.5500 
30,631  1 

26.8104 
26.8700 
26.9275 
26.9831 

27.0368 

23.9571 
23.9972 

24-0357 
24.0728 

24.1085 

19.6156 

*9-6339 
19.6514 

19.6680 
19.6838 

16.5180 
16.5264 

16.5343 
16.5418 

16.5489 
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TABLE     II.      Continued. 


Ye. 

^86 

87 

88 
89 
90 

91 
92 

93 
94 
95 

"96 

97 
98 

99 

IOO 

3  per  Cc. 

3iPerCt- 

4  per  Ct. 

5  per  Ct. 

6  per  Cc. 

30.7098 
30.7862 
30.8604 

30-9324 

3  1.0024 

31.07.93 
31.1362 
31.200^ 
31.2623 
31.3226 

31.3812 
31.4380 
31.4932 
3«-5468 
31.5989 

27.0887 
27.1388 
27.1873 
27.2341 
27.2793 

24.1428 

24.1757 
24.2074 
24.2379 
24.2672 

19.6988 
19.7132 
r9.726$ 
19.7398 
19.7522 

16.5556 
16.5618 
16.5678 

*6.5734 
16.5786 

27.3230 
27.3652 
27.4060 

27-4454 
27-4835 

24.2954 
24.3225 
24.3486 

24-3736 
24-3977 

19.7640 
19.7752 
19.7859 
19.7961 
19.8058 

16.5836 
16.5883 
16.5928 
16.5969 
16.6009 

27.5203 
27.5558 
27.5902 
27.6234 
27-6554 

24.4209 

24-443  l 
24.4646 

24.4852 
24.5050 

19.8151 
19.8239 
19.8323 
19.8403 
19.8479 

16.6046 
l6.6o8l 

16.61  14 
16.6145 
16.6175 

Perpe- 

ruity. 

33-3333 

28.5714 

25.0000 

20.0000 

16.6666 

TABLE 
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TABLE      III. 

Shewing  the  Probabilities  of  the  Duration  of 
Life,  as  deduced  byDr.Ifc//^fromObferva- 
tions  on  the  Bills  of  Mortality  of  BRESL  AW. 


Ages 

'erfonfr 
iving. 

Deer. 

of  Life. 

Ages. 

Perfons 
living. 

Deer, 
of  Life. 

Ages. 

Perfons 
living. 

Deer. 
of  Life. 

I 

IOOO 

H5 

31 

523 

8 

61 

232 

IO 

2 

855 

57 

32 

5i5 

8 

62 

222 

IO 

3 

798 

38 

33 

507 

8 

63 

212 

10 

4 

760 

28 

34 

499 

9 

64 

2O2 

IO 

5 

732 

22 

35 

490 

9 

65 

iq2 

10 

6 

710 

18 

36 

481 

9 

66 

182 

10 

7 

692' 

12 

37 

472 

9 

67 

172 

IO 

8 

680 

IO 

38 

463 

9 

68 

162 

IO 

9 

670 

9 

39 

454 

9 

69 

I52 

IO 

10 

661 

8 

40 

445 

9 

70 

142 

1  1 

ii 

653 

7 

41 

43  6 

9 

7i 

131 

II 

12 

646 

6 

42 

427 

10 

72 

120 

II 

J3 

640 

6 

43 

4^7 

10 

73 

IO9 

II 

14 

634 

6 

44 

407 

10 

74 

98 

IO 

i5 

628 

6 

45 

397 

10 

75 

88 

10 

16 

622 

6 

46 

387 

10 

76 

78 

10 

i? 

616 

6 

47 

'377 

10 

77 

68 

10 

ic8 

610 

6 

48 

367 

10 

78 

58 

9 

*9 

604 

6 

49 

357 

1  1 

79 

49 

8 

20 

598 

6 

5^ 

346 

II 

80 

4i 

7 

21 

592 

6 

5i 

335 

1  1 

Si 

34 

6 

22 

586 

7 

52 

324 

1  1 

82 

28 

5 

23 

579 

6 

53 

3J3 

1  1 

83 

23 

4 

24 

573 

6 

54 

302 

10 

84 

*9 

4 

25 

567 

7 

55 

292 

10 

85 

15 

4 

26 

560 

7 

56 

282 

10 

86 

ii 

3 

27 

553 

7 

57 

272 

10 

87 

8 

3 

28 

546 

7 

58 

262 

10 

88 

5 

2 

29 

539 

8 

59 

252 

IO 

89 

3 

2 

3° 

53  * 

8 

60 

242 

10 

90 

i 

I 
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TABLE     IV. 

Shewing  the  Probabilities  of  Life  at  NORTH' 
AMPTON.     See  page  260,  261. 


Perfons 

Deer. 

" 

Perlon 

Deer.    1  i    . 

Perfon 

Deer. 

Ages. 

livine. 

of  Life. 

Ages 

living. 

of  Life.)     A8eS 

living 

of  Life. 

O 

1149 

300 

31 

428 

7 

62 

187 

8 

I 

849 

127 

32 

421 

7 

63 

I  7Q 

8 

2 

722 

5° 

33 

414 

7 

64 

171 

8 

3 

672 

26 

*34 

407 

7 

65 

163 

8 

4 

646 

21 

!35 

400 

7 

66 

155 

8 

5 

625 

16 

36 

393 

7 

67 

H7 

8 

6 

609 

'3 

|37 

386 

7 

68 

i39 

8 

7 

596 

10 

33 

379 

7 

69 

131 

8 

8 

586 

9 

39 

372 

7 

7° 

123 

8 

9 

577 

7 

40 

365 

8 

71 

I15 

8 

10 

57° 

6 

[41 

357 

8 

72 

107 

8 

1  1 

564 

6 

42 

349 

8 

73 

99 

8 

12 

55* 

5 

43 

341 

8 

74 

91 

8 

13 

553 

5 

44 

333 

8 

75 

8 

H 

548 

5 

45 

325 

8 

76 

75 

8 

543 

5 

46 

317 

8 

77 

67 

7 

16 

538 

5 

47 

309 

8 

7S 

60 

7 

*7 

533 

5 

48 

301 

8 

79 

53 

7 

1  8 

528 

6 

149 

293 

9 

So 

46 

7 

19 

522 

7 

50 

284 

9 

81 

39 

7 

20 

8 

5* 

275 

8 

82 

32 

6 

21 

507 

8 

I  52 

267 

8 

83 

26 

5 

22 

499 

8 

53 

259 

8 

84 

21 

4 

23 

491 

8 

54 

251 

8 

85 

17 

4 

24 

4*3 

8 

55 

243 

8 

86 

13 

3 

25 

475 

8 

56 

235 

8  • 

87 

IO 

2 

26 

467 

8 

57 

227 

8 

88 

8 

2 

27 

459 

8 

58 

219 

8 

89 

6 

2 

28 

45  1 

8 

59 

211 

8 

90 

4 

2 

2Q 

4^-3 

8 

60 

203 

8 

2 

I 

dP 

43^ 

7 

^W 

1Q^ 

8 

9?, 

I 

I 
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TABLE     V. 

Shewing  theProbabilities  of  Lifeat  NORWICH. 
See  page  262. 


Ages. 

ft  rlons 
Jiving. 

L^cr.  | 
of  Lire.1 

Perlons 

Aees.'  ,. 
i  i'vmg. 

Deer, 
of  Life. 

Ages. 

Perfons 
living. 

Deer, 
of  Life, 

0 

IT85 

320 

32 

392 

6 

63 

!74 

9 

I 

865 

i6o 

33 

386 

6 

64 

165 

9 

2 

7°5 

60 

34 

380 

6 

65 

156 

9 

3 

645 

32 

35 

374 

6 

66 

147 

9 

4 

613 

23 

36 

368 

6 

67 

138 

9 

5 

590 

20 

37 

362 

6 

68 

120 

9 

6 

57° 

16 

38 

356 

6 

69 

120 

9 

7 

554 

V 

39 

350 

7 

70 

III 

9 

8 

54i 

11 

40 

343 

6 

7i 

102 

8 

9 

530 

9 

4i  - 

337 

6 

72 

94 

8 

10 

521 

7 

42 

33i 

6 

73 

86 

8 

1  1 

5*4 

6 

43 

325 

7 

74 

78 

8 

12 

508 

6 

44 

318 

7 

75- 

70 

8 

'3 

502 

5 

45  ' 

3V 

7 

76 

62 

7 

H 

497 

5 

46 

304 

7 

77 

55 

7 

15 

492 

5 

47 

297 

7 

78 

48 

6 

16 

487 

5 

48 

-19° 

7 

79 

42 

5 

*7 

482 

5 

49 

"283 

7 

80 

37 

5 

18 

477 

5 

50 

276 

7 

Si 

32 

4 

J9 

-472 

5 

5* 

.269 

7 

82 

28 

4 

20 

-467 

6 

52 

262  . 

7 

83 

24 

4 

21 

461 

6 

53 

255 

8 

84 

20 

3 

22 

455 

6 

54 

247 

8 

85 

17 

3 

23 

449 

6 

55 

239 

8 

86 

14 

3 

24 

443 

6 

56 

231 

8 

87 

II 

2 

25 

437 

6 

57 

223 

8 

88 

9 

2 

26 

431 

7 

58 

215 

8 

89 

7 

2 

2? 

424 

7 

59 

207 

8 

90 

5 

2 

28 

4i7 

7 

60 

199 

8 

9l 

3 

2 

29 

410 

6 

6r 

191 

8 

92 

i 

I 

30 

404 

6 

62 

183 

9 

9-3 

i 

* 

?l 

2Q? 

6 
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Shewing  the  prefent  Values  of  an  Annuity  of  i  /. 
on  a  Single  Life,  according  to  Mr.  DkMoivris 
hypothefis  -,  and,  therefore,  nearly,  according  to 
the  probabilities  of  life  at  BRESLAW,  NORWICH, 
and  NORTHAMPTON.  See  p.  2,  and  p.  267. 


I 


Age.  3  per  Ct. 


21 

22 

24 

25 
26 

27 

26 
29 
30 

3' 
32 
13 


19,736 
19,868 
19,868 

19,736 
19,604 
19,469 

19,192 
1-9,050 

18,905 

18,610 
18,458 

18,305 
18,148 
17,990 

17*^27 
17,664 


'7*'54 
16,979 
16,800 

16,620 
16,436 
16,248 


-t.    4  per  Ot. 


18,160 
18,269 
i?,269 

18,160 
18,049 

17*937 
17*823 

17,707 

I7*467 

17.344 
17,220 

17,093 

16,963 
16,830 
16,696 

16,419 
115,277 

15*9^5 
15,682 

15,526 
15,204 


16,791 
16,882 
16,882 

16,791 
16,698 
1 6,604 
16,508 
16,410 
16,311 
16,209 
16,105 

a.  15, 891 


15,781 
i 5,669 
'5,554 

15,437 
15,318 

'5»'97 


14,946 
14,816 
14,684 


14,411 

14,270 


-r.     5  per  Ct.      6  per  Ct. 


15,672 

!5>595 
!5»5'7 

'5,437 


5,i?9 

1C, 102 


•4,73? 
14,641 

H>543 

i4,.142 


'4,235 

H,i/8 

14,018 


13,673 

M,43° 


14,544 
14,607 

14,607 


14,4^0 

14,342 
14,871 


14,047 


13,727 


1  51,466 


13,282 
13,186 
13,0^8 
f2)98S 

12,855 
12,780 


12,79°- 
12,839 
12,839 

1 7,790 
12,741 
12,69] 

12,639 
12,586 


I 2,4l 9 

12,361 
12,301 

12,239 
12,177 

12,112 
I  2,04V 


,610 


11,530 


(a)  This  Table  is  the  fame  with  Mr.  De  Mown'*  Table-  of 
the  values  of  fingle  lives,  publifhed  in  bis  Treatife  en  Lift; 
Jlnnuiiies,  and  earned  as  far  as  the  age  of  79,  to  three  place1-  of 
,  by  Mr.  DoJJ.on  in  his  Mathematical  Repofmrj,  vol.  II. 
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TABLE     VI.     Continued. 


Age.l  3  per  Ct. 

jfperCt. 

per  Ct. 

4|  per  Ct. 

per  Ct. 

per  Gt. 

34     l6'°57 

i5*039 

14,126 

I3>304 

12,562 

11,278 

35     15*864 

14,871 

13*979 

I3>175 

12,449 

11,189 

36     15,666 

14,699 

13,829 

13,044 

12,333 

11,098 

37     J5>465 

14,524 

13,676 

12,909 

12,214 

1  1,003 

38     15,260 

H*345 

!3»5!9 

12,771 

12,091 

10,907 

39     J5*°53 

14,163 

'3»359 

12,630 

11,966 

10,807 

4o     14,842 

13*978 

13,196 

12,485 

11,837 

10,704 

41     14,626 

13*789 

13,028 

12,337 

11,705 

10,599 

42     14,407 

i3*596 

12,858 

12,185 

11,570 

10,490- 

43     H.1^ 

13.399 

12,683 

12,029 

11,431 

10,378 

44     i3*9$8 

13*199 

12,504 

11,870 

11,288 

10,263 

45     13,728 

12,993 

12,322 

11,707 

11,142 

10,144 

46     I3>493 

12,784 

12,135 

11,540 

10,992 

10,021 

47     i3*254 

12,571 

11,944 

11,368 

10,837 

9*89? 

48     13,012 

12,354 

11,748 

11,192 

10,679 

9*765 

49     12,764 

12,131 

ii,  548 

11,012 

10,515 

9,630 

50     12,511 

11,904 

n>344 

10,827 

10,348 

9*492 

51     12*255 

11,673 

!I^35 

10,638 

10,176 

9*349 

52     n>994 

u»437 

10,921 

10,443 

9,Q99 

9>2oj 

53     n,729 

11,195 

10,702 

10,243 

0,817 

9,049 

54     n>4S7 

10,950 

10,478 

10,039 

9*63° 

8,891 

55     n*l83 

10,698 

10,248 

9,829 

9*437 

8,729 

56     10,902 

io,443 

10,014 

9,614 

9>239 

8,561 

57     10,616 

10,181 

9»773 

9*393 

9,036 

8,387 

58     10,325 

9>9»3 

9»527 

9,166 

8,826 

8,208 

S9     10,029 

9,640 

9»275 

8,933 

8,61 

8,023 

60      9»727 

9>361 

9,017 

8,694 

8,389 

7*831 

61       9*4i9 

9,076 

8,753 

8,449 

8,16 

7*633 

62      9,107 

8,786 

8,482 

8,19 

7,926 

7,428 

'63       8,787 

8,48 

8,205 

7*93 

7*684 

7,216 

64      8,462 

8,  1  8 

7,921 

7,67 

7*43 

6,997 

65       8,132 

7»87 

7,631 

7,39 

7,i7 

6,770 

66      7?794 

7»55 

7»333 

7*n 

6,91 

6  535 

67       7,45c 

7»23 

7,027 

6,83 

6,64 

6,292 

68       7,099 

6,90 

6,714 

6*53 

6,36 

6,040 

69       6,743 

6,56 

6,394 

6,23 

6,07 

5*779 

70!     6,37^ 

6,21 

6,065 

$>9T 

^,77 

5,508 
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TABLE     VI.     Continued. 


Age. 

3PerCt. 

S^perCt. 

4  per  Ct. 

4lperCt. 

5  per  Ct. 

6  per  Ct. 

71 

6,008 

5,865 

5,728 

5»596 

5,468 

5,228 

72 

5>63' 

5,5°5 

5*383 

5,265 

5V52 

4,937 

73 

5,246 

55'36 

5,029 

4,926 

4,826 

4,636 

74 

4,854 

4,759 

4,666 

4>576 

4,489 

4,324 

75 

4,453 

4,373 

4,293 

4,217 

4,H3 

4,000 

76 

4,046 

3»978 

3»9*2 

3,847 

3,7S4 

3,664 

77 

3>632 

3.575 

3,520 

3,467 

3*4^5 

3,3'5 

78 

3*207 

3,'63 

3»i" 

3,°76 

3,034 

2,953 

79 

2,776 

2,741 

2,707 

25673 

2,641 

2,578 

80 

2,334 

2,309 

2,284 

2,259  ' 

2,«35 

2,!88 

81 

1,886 

1,867 

1,850 

1,832 

1,816 

1,783 

82 

1,429 

1,411 

1,406 

J,394 

1,384 

1,362 

83 

0,961 

°,95S 

0,950 

0,943 

o,937 

0,925 

84 

0,484 

0,483 

0,481 

°5479 

0,476 

0,472 

85 

0,000 

0,000 

0,000 

0,000 

0,000 

0,000 

TABLE 
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TABLE    VII. 

Shewing  the  Value  of  an  Annuity  on  the  joint  con~ 
tinuance  of  Two  Lives,  according  to  Mr.  Ds 
JVLoime's  Hypothcfis  •,  and,  therefore,  nearly  ac- 
cording to  the  probabilities  of  life  at  BRESLAW, 
NORWICH,  and  NORTHAMPTON.  See  Efiay  11, 
and  p.  2,  3,  231,  267. 


0 

•£* 

CL) 

•S        . 

r~ 

Ts 

*J    C 

05      tD 

*°    C? 

o  ^ 

4J    U 

IU    U 

0)    3 

<D  "~* 

~2  *"* 

*^          ttl 

*2     ^ 

tfl  p 

< 

>  °* 

>      ^ 

>  a^ 

10 

15.206 

I3-342 

11.855 

15 

14,878 

i3-°93 

1  1.661 

2O 

14-503 

12.808 

11.430 

25 

14:074 

12.480 

11,182 

IO 

3° 

13-585 

12.IO2 

10.884 

35 

13.025 

I  1.665 

10.537 

40 

12.381 

11.156 

10.128 

45 

11.644 

10.564 

9.646 

5° 

10.796 

9.871 

9.074 

55 

9.822 

9.059 

8.391 

60 

8.704 

8.105 

7.572 

65 

7-417 

6.980 

6.585 

70 

5.652 

5-391 

15 

14-574 

12.860 

11.478 

20 

14.225 

12-593 

11.266 

25 

1-3.822 

I2.28I 

ii.  022 

30 

13.359 

11.921 

10.736 

35 

.12.824 

11.50: 

10.402 

15 

40 

I2.2Q7 

II.OI3 

10.008 

45 

11.496 

10.440 

9-541 

50 

10.675 

9.767 

8.985 

55 

9.727 

8-975 

8.318 

60 

8.632 

8.041 

7-515 

65 

7-377 

6.934 

6.544 

70 

5-9^2 

5-%? 

5.^64 
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TABLE    VII.     Continued. 


£  <iS 

3 

^3 

~i 

•M    G 

^      5J 

rt        QJ 

rt    «j 

w-   to    • 

0     C 

QJ         3 

0  •£ 

-      S-t 

«  u 

a   ^ 

W)  0 

taa  ^ 

<rl     ^ 

*c3  ^ 

K*      Q" 

<  ^ 

< 

£>  ^ 

t> 

20 

i3-9°4 

1/12.34! 

1I.O67 

25 

I3-53I 

I2.O5I 

IO.84O 

3° 

13.098 

II.7II 

10.565 

35 

12.594" 

11.314 

10.278 

40 

12.008 

10,847 

9.870 

20 

45 

1  1.325 

IO.297 

9.420 

50 

16.536 

g.648 

8.880 

55 

9.617. 

8.879 

8^33 

60 

7-967 

7.448 

65 

7.308 

6.882 

6.495 

70 

5.868 

5-59° 

5-333 

25 

13.192 

11.786 

10.621 

3° 

12-794 

11.468 

10.367 

35 

12-333 

11,095 

10.067 

40 

11.776 

10.655 

9.708 

25 

45 

11.130 

10.131 

9.278 

50 

10.374 

9.509 

8.761 

<  55 

9.488 

8.766 

8.134 

60 

,    8.452 

7.880 

7-371 

65 

7.241 

6.826 

6.440 

7° 

5.826 

5-55i 

5.294 

3° 

12-434 

11.182 

10.133 

35 

J2.O1O 

10.838 

9-854- 

4o 

11.502 

10.428 

9-514 

45 

10.898 

9-936 

9.  112 

3° 

50 

10.183 

9-345. 

8.620 

55 

9.338 

8.634 

8.018 

60 

8-338 

7-779 

7.280 

65 

7.l6l 

6.748 

6.373 

70 

5-777 

5-5°5 

5.254 

^  /t.066 
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TABLE    VII.    Continued; 


Id 

u,  £ 

0     C 

II 

<^ 

u 
,£ 

li 

r^    . 

4-1 

•*-*    c 

jt 

^-  . 

ts  g 

«  O 

|l 

\f)  » 

ti    C 

TO      0 

«0 

3    i. 

£5 

35 

35 
40 

45 
50 
55 
60 

65 
70 

1  1.632 

"•175 

10.622 

9-955 
9.156 

8.202 

7.066 

5.718 

IO.530 
10.157 
9.702 
9..49 
8.476 
7.658 
6.662 
5-450 

9.600 
929i 
8.913 

8.450 

7.879 
7.172 
6.294 
5-203 

40 

4o 
45 
50 

55 
60 

65 
70 

10.777 

10.283 

9.67? 
8.936 

8.038 
6.951 
5.646 

9.826 
9.418 
8.9II 
8.283 

7-510 
6.556 

5-383 

9,014 
8.671 
8.244 
7.710 

7-039 
6.198 

5.141 

45 

45 
50 

55 
60 

65 

70 

9.863 

9-331 

8.662 

7-831 
6.807 

5-556 

9.063 
8.619 
8.044 

7-332 
6.425 

5-3°° 

8.370 
7.987 
7.500 

6N875 
6.080 
5-063 

50 

50 
55 
60 

65 

70 

8.892 
8.312 
7.568 
6.623 

5.442 

8-235 
7738 
7.091 
6.258 

5-193 

7.660 
7.230 
6.664 
5.926 
4.964 

55 

55 
60 

65 

70 

7.849 
7.220 

6-379 
5.291 

7-332  | 
6.781 
6.036 

5-053 

6.873 
6.386 
5-724 
4-833 
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TABLE    VII,    Continued. 


«J 

•s  * 
£  & 

0     C 
S>? 

<  -~ 

60 

5 

^5 

il 

&« 

< 

CO      . 

•v  a 

««  w 

<uU 
1* 

Kjj 

u  O 

^  u 

«  S 

<L,U 

|i 

60 

65 

70 

^•737 
6.043 

5.081 

MJl 

5.730 
4.858 

6.001 

5-444 
4-^53 

65 

^>5 
70 

5-547 

4-773 

5-^77 
4-57  J 

5-03  1 
4-385 

70 

7° 

4.270 

4.104 

3-952 

TABLE 
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TABLE     VIIL 

Shewing  the  Probability  of  the  Duration  of  Life  ia 
LONDON,  deduced  by  Mr.  Simpfon  from  obier- 
vatibns  on  the  bills  of  mortality  in  LONDON  for 
i o  years,  from  1728  to  1737. 


Ages. 

Perfons 
living. 

Deer, 
of  Life. 

Ages. 

Perfons 
living. 

Deer, 
of  Life. 

Ages. 

Perfonsj  Deer.    ( 
living.  ,of  Life. 

O 

1000 

32O 

27 

321 

6 

54 

135 

6 

I 

680 

133 

28 

3*5 

7 

55 

I29 

6 

2 

547 

51 

29 

308 

7 

56 

123 

6 

3 

496 

27 

3° 

301 

7 

57 

117 

5 

4 

469 

17 

3l 

294 

7 

58 

112 

5 

5 

452 

12 

32 

287 

7 

59 

107 

5 

6 

44° 

IO 

33 

280 

7 

60 

I  O2 

5 

7 

43° 

8 

34 

273 

7 

61 

97 

5 

8 

422 

7  • 

35 

266 

7 

62 

92 

5 

9 

415 

5 

36 

259 

7 

63 

87 

5 

10 

410 

5 

37 

252 

7 

64 

82 

5 

ii 

405 

5 

38 

245 

8 

65 

77 

5 

12 

400 

5  , 

39 

237 

8 

66 

72 

5 

13 

395 

5 

4o 

229 

7 

67 

67 

5 

H 

39° 

5 

41 

222 

8 

68 

62 

4 

15 

3*5 

5 

42 

214 

8 

69 

5* 

4 

16 

380 

5 

43 

206 

7 

70 

54 

4 

i7 

375 

5 

44 

I99 

7 

71 

50 

4 

18 

37° 

5 

45 

192 

7 

72 

46 

4 

'9 

365 

5 

46 

185 

7 

73 

42 

3 

20 

360 

5 

47 

I78 

7 

74 

39 

3 

21 

355 

5 

48 

I7I 

6 

7$ 

3^ 

3 

22 

35° 

5 

49 

l65 

6 

76 

33 

3 

23 

345 

6 

5° 

'59 

6 

77 

3<> 

3 

24 

339 

6 

5i 

'53 

6 

78 

27 

2 

25 

3.33 

6 

52 

H7 

6 

79 

25 

26 

327 

6 

53 

141 

6 
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Shewing  the  Expectations  of  Life  in  LONDON,  ac- 
cording to  the  preceding  Table.  See  Mr.  Simp- 
fen's  Seletf  Exercifes^  p.  255. 


Age. 

Expectation. 

Age.    j   Expectation. 

Age.      Expectation. 

I 

27.O 

28 

2^6 

55 

14.2 

2 

32.O 

29 

24.1 

56 

13.8 

3 

34-o 

3° 

23.6 

57 

i3-4 

4 

35-6 

31 

23.1 

58 

13-1 

5 

36.0 

32 

22.7 

59 

12.7 

6 

36.0 

33 

22.3 

60 

12.4 

7 

35-S 

34 

21.9 

61 

12.  0 

8 

35-6 

35 

21.5 

62 

n.6 

9 

35<2 

36 

21.  1 

63 

II.  2 

10 

34.8 

37 

20-7 

64 

10.8 

ii 

34-3 

38 

20.3 

65 

10.5 

12 

33-7 

39 

*9-9 

66 

IO.I 

T3 

33-1 

4o 

19.6 

67 

9.8 

H 

32-5 

4^ 

19.2 

68 

9.4 

15 

3J-9 

42 

18.8 

69 

9.1 

16 

3J-3 

43 

18.5 

70 

8.8 

*7 

3°-7 

44 

18.1 

7i 

8.4 

18 

30.1 

4^" 

17.8 

72 

8.1 

!9 

29-5 

46 

17,4 

73 

7.8 

20 

25.9 

47 

17.0 

74 

7-5 

21 

28.3 

48 

16.7 

75 

7.2 

22 

27.7 

49 

16.3 

76 

6.8 

23 

27.2 

50 

16.0 

77 

6.4 

24 

26.6 

5i 

15.6 

78 

6.0 

25 

26.1 

52 

15.2 

79 

5-5 

26 

25.6 

53 

14.9 

80 

5.0 

27 

25-1 

54 

H-5 

334 


TABLE     X. 

Shewing  the  Value  of  an  Annuity  on  One  Life,  ac- 
cording to  the  Probabilities  of  Life  in  LONDON, 
See  Mr.  Simpfan's  Se'eft  Exercifes,  p.  260. 
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IO.3 
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9-7 
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9-4 
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9.2 

6.7 
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6.2 
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5-4 
5-2 

26 

11 

2G 

c 

15.9 

15.6 
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'3-S 

13.6 

'3-4 
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Shewing  the  Value  of  an  Annuity  on  the  joint  con- 
tinuance of  Two  Lives,  according  to  the  proba- 
bilities of  Life  in  LONDON.  See  Mr.  Simpfon's 
Seleft  Exercifes,  p.  266.  . 
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icwing  the  Probabilities  of  Life  in  LONDON,  on 
the  luppofuion,  that  all  who  die  in  LONDON 
were  born  there.  Formed  from  the  Bills,  for 
10  years,  from  1759  to  1768.  See  p.  250. 
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TABLE      XIII. 

Shewing  the  true  Probabilities  of  Life  in  LONDON 
'till  the  Age  of  19.     See  p.  254. 
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TABLE     XIV. 

Shewing  the  irue  Probabilities  of  Life  in  LONDON 
for  all  Ages.  Formed  from  the  Bills  for  10  years, 
from  1759  to  1768.  See  p.  256. 
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TABLE     XV. 

Shewing  the  Value  of  an  Annuity  on  the  longed  of 
•  Two  given  Lives,  according  to  the  Probabilities 
of  Life  in   LONDON.     See  Mr.  Siwpjotfs  Sekft 
Exercifes,  p.  268. 
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Shewing  the  Value  of  an  Annuity  on  the  longeft  of 
Two  Lives,  according  to  Mr.  De  Moiwe's  Hy- 
fotbefis  -,  and,  therefore,  nearly  according  to  the 
probabilities  of  Life  at  BRESLAW,  NORWICH, 
and  NORTHAMPTON.  See  Page  231,  267,  268, 
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TABLE    XVI.    Continued. 
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OBSERVATIONS 

Q  N 
TABLES     I.     and     II. 


THESE  Tables  may  be  met  with  in 
moft  of  the  books  that  treat  of  com- 
pound intereft  and  annuities  ;  but  there  has; 
teen,  in  this  work,  fo  much  occaiion  for  re- 
ferring to  them,  that  it  was  neceffary  to  fave 
the  reader  the  trouble  of  turning  to  other 
books  for  them. 

The  2d,  3d,  4th,  &c.  numbers  in  the  Second 
Table,  are  only  the  Jums  of  the  firft  2,  3, 
4,  &c.  numbers  in  the  Firft  Table.  This 
Table,  therefore,  is  the  foundation  of  the 
Second;  and,  indeed,  of  all  the  common 
tables  of  compound  intereft;;  and,  with  the 
help  of  it,  almoft  all  the  questions  in  com-,,, 
pound  intereft  may  be  ealily  anfwered. 

The  following  fpecimen  of  this  may,  I 
think,  be  of  confiderable  ufe. 

QUESTION  I.  "  To  what  fum  or  annuity 
?c  will  any  given  fum  or  annuity,  now  to  be 
"  laid  up  for  improvement,  at  a  given  rate 
"  of  compound  intereft,  increafe,  in  a  given, 
*'  number  of  years  ?" 

AN- 
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ANSWER.  Divide  the  given  fum  or  an- 
nuity by  the  value  of  i  /.  payable  at  the  end 
of  the  given  number  of  years,  and  the  quo- 
tient will  be  the  anfwer. 

Example.  Let  the  given  fum  be  50 /.  and 
the  given  time  1 8  years.  The  rate  of  intereft 
AT  per  cent.-— The  prefent  value,  at  4  per  cent, 
of  i  /.  payable  at  the  end  of  18  years  is,  by 
Table  I.  .4936;  and  507.  divided  by  this 
value,  gives  7.  101.296,  or  101  7.  $  s.  the  fum 
to  which  507.  will  increafe  in  48  years.  In 
like  manner ;  2  7.  per  annum,  the  firft  payment 
of  which  is  to  be  made  immediately,  will 
be  increafed  (intereft  fuppofed  the  fame)  at 
the  end  of  18  years,  to  an  annuity  of  7.4.05  : 
for  27.  the  given  annuity,  divided  by  .4936, 
gives  7.  4.953  or-  4  7.  i  s. 

QUESTION  II.  "  To  what  fum  will  a 
"  given  annuity  amount,  in  confequence  of 
"  being  forborn  and  improved,  at  a  given 
"  rate  of  compound  intereft,  for  a  given 
"  number  of  years  ?" 

ANSWER.  From  the  increafed  annuity, 
found  by  the  laft  Queftion,  fubtrad  the  given 
annuity  j  and  multiply  the  remainder  by  the 
PERPETUITY,  and  the  product  will  be  the 
anfwer. 

Example.  2  7.  per  ann.  improved  at  4 per 
cent,  compound  intereft,  will,  by  the  laft 
Queftion,  increafe,  in  18  years,  to  l.^.o^per 
#nn.  27.  fubtracled  from  4.05,  leaves  2.05, 

which, 
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which,  multiplied  by  25,  the  perpetuity,  gives 
/.  51 .25,  or  51  /.  5  J-,  the  amount  in  18  years. 
In  the  fame  manner  it  may  be  found,  that 
io/.  per  ann.  (intereft  being  the  fame)  will 
amount,  in  41  years,  to  9987. 

It  mould  be  remembered,  that  the  PER- 
PETUITY is  33.33, — 28.57, — 25, — 20, — or 
i6.666i  according  as  intereft  is  reckoned  at 
3> — 3i->— 4>— 5  or  6  per  cent :  And  that  the 
annuity  meant  in  all  thefe  Queftions  is  an 
annuity,  the  fir  ft  payment  of  which  is  to  be 
imde  immediately. 

QUESTION  III.  "  In  what  number  of 
"  years  will  a  given  fum  or  annuity  increafe 
**  to  another  given  fum  or  annuity,  in  confe- 
••"  qucnce  of  being  improved  at  a  given  rate 
"  of  intereft  :" 

ANSWER.  Divide  the  original  fum  or  -an- 
nuity by  the  increqfed  Jum  or  annuity  ;  and 
look  for  the  quotient,  or  the  number  neareft 
to  it  in  Table  I;  and  the  number  of  years 
correfponding  to  it  will  be  the  anfwer. 

Example.  Let  ftizfum  be  50 /.  The  in- 
creafed  fum  /.  101.29.  The  rate  of  intereft, 
4  per  cent.  The  former  fum  divided  by  the 
latter  gives  .4936,  which  ftands  oppofite  in 
the  Table  to  18  years,  or  the  time  in  which 

50  /.  will  gain  the  required  increafe. In 

like  manner,  it  may  be  found,  that  18  years 
is  the  time  in  which  2  /.  per  ann.  will  increafe 
to  /•  4.05  per  ann. 

QuESTIOKf 
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I 


QUESTION  IV.  "  In  what  time  will  any 
*'  given  annuity  amount  to  a  given  fum>  in 
fs  confequence  of  being  forborn  and  im- 
«  proved,  at  a  given  rate  of  compound  in- 
«  tereft?" 


II 
I 


ANSWER.  Divide  the  given  yk/w  to  which 
the  annuity  muft  amount  by  the  PERPETU- 
JTY.  Add  the  given  annuity  to  the  quo- 
tient ;  and  by  the  quotient  fo  increafed,  di- 
vide the  given  annuity  ;  and  this  fecond  quo- 
tient, found  in  Table  I.  will  mew  the  an- 
fwer. 

Example.  A  perfon  owes  iooo/.  and  re- 
folves  to  appropriate  io/.  per  annum  of  his 
income  towards  difcharging  it.  In  what 
time  will  fuch  an  appropriation,  in  confe- 
quence of  being  improved  at  4  'per  cent. 
amount  to  a  fum  equal  to  the  debt  ?  -- 
iooo  /,  divided  by  25  gives  40  /.  io./.  added 
to  40  /.  makes  50  /;  and  10  /.  divided  by  50  /. 
gives  .2000,  which  in  the  Table  flands  op- 
polite  to  41  years,  the  required  time. 

In  the  fame  manner  it  will  appear,  that 
the  fame  annuity,  if  improved  at  5  per  cent* 
will  amount  to  iooo/.  in  37  years. 

QUESTION  V.  c£  In  what  time  will  a 
"  given  principal  be  annihilated,  by  taking 
"  out  of  it,  at  the  end  of  a  year,  a  given  fum^ 
"  and  after  that,  the  fame  fum  annually,  to- 
"  gether  with  its  growing  interefts  ?" 

7  AN- 
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ANSWER.  In  the  fame  time  plainly  in 
which  an  equal  annuity  would  amount  to  the 
given  principal. 

A  perfon,  therefore,  poffefs'd  of  iooo/. 
capital,  bearing  interefl  at  4  per  cent,  would, 
by  Queftion  IV.  reduce  it  to  nothing  in  41 
years,  by  taking  out  of  it  io/.  at  the  begin- 
ing  of  the  firft  year,  and  as  much  more  every 
following  year,  as  would  be  neceffary,  to- 
gether with  the  interefl:  of  the  remaining 
capital,  to  make  his  annual  income  conftant- 
Jy5o/. 

Remark.  The  fum  to  which  a  given  an- 
nuity will  amount  in  a  given  time,  is  the 
fame  with  the  value  of  an  annuity  for  the 
given  time,  equal  to  the  given  annuity  in- 
creafed  by  the  yearly  intereft  of  the  amount. 
That  is,  iooo  /.  is  the  value  of  50  /.  per  ann. 
for  41  years  at  4  per  cent :  And  the  fame 
fum  is  likewife  the  value  of  60  /.  per  annum, 
for  37  years  at  5  per  cent.  The  reaibn  is 
plain:  iooo/.  it  has  appeared,  would,  in 
confequence  of  being  put  out  to  thefe  dif- 
ferent rates  of  intereft,  be  juft  fufficient  to 
pay  the  annuities. 

I  have  been  the  more  explicit  in  thefe 
rules,  becaufe  they  point  out  a  very  eafy 
method  of  deducing  and  examining  all  I  have 
faid,  in  different  parts  of  this  work,  and 
particularly  in  Chap.  III.  concerning  the  in- 

creafe 
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creafe    of  money   at  intereft. 1  will  juft 

mention  one  inftance. 

400,000  /.  per  annum,  applied  in  the  man- 
ner fuppofed  in  Queftions  IV.  and  V.  would 
annihilate  55  millions,  bearing  intereft  at  5 
per  cent,  in  42  years. 

In  1716,  when  thz  Jinking  fund  was  efta- 
blifned,  the  public  debts  were  near  this  fum, 
and  bore  5  per  cent,  intereft.  This  fund  then, 
had  but  400, ooo /.  of  it  been  inviolably  ap- 
plie*d  to  the  annihilation  of  the  public  debts, 
would,  in  1758,  have  difcharged  all  the  debts 

contracted   before    1716. And  it  may  be 

further  found  very  eafily,  by  the  anfwer  to 
Queftion  IV.  that  had  it  been  fuffered  to  go 
on  in  its  operation,  and  been  applied,  Jince 
1758,  to  the  redemption  of  only  3  per  cents 
^t  par,  it  would  by  this  time  have  difcharged 
104  millions;  and  feven  years  hence  140 

millions. The    aflertion,    therefore,    in 

page  165,  is  ftridtly  true.  But  the  following 
proof  of  that  aflertion  will,  perhaps,  be  more 
clear  and  ftriking. 

Suppofe  an  annuity  of  400,0007,  beginning 
in  1716,  to  have  been  applied  UNALIEN- 
ABLY  till  ^730,  to  the  annihilation  of  debts 
bearing  intereft  at  5  per  cent ;  from  1730  to 
1748,  to  the  annihilation  of  debts  bearing 
intereft  at  ^per  cent,  and  from  1748  to  1771, 
to  the  annihilation  of  debts  bearing  intereft 
at  3  per  cent.  In  the  firft  of  thefe  periods  the 
annuity  would  have  increafed  to  8oo,ooo7. ; 

in 
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in  thzfecond,  to  i, 600,000  /. ;  in  the  !ajl9  to 

3,200,ooo/. In  the  laft  year,   therefore, 

the  nation  might  have  been  eafed  of  above 
three  millions  per  annum  in  taxes.  And,  at  the 
fame  time,  (fuppofing  all  the  fame  meafures 
taken  in  other  refpedls)  it  would  have  en- 
joyed the  benefit  of  the  greateft  part  of  that 
very  Jinking  fund  it  now  has  -,  and  no  detri- 
ment could  have  arifen  to  the  public,  from 
any  of  the  applications  which  have  been  made 
of  it  to  current  expences. 


DIRE  c- 
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IRECTJONS  for  finding  the  VA- 
LUE s  of  two  JOINT  LIVES,  and 
of  the  LONGEST  of  two  lives ; 
and  alfo,  of  three  JOINT  LIVES 
and  the  LONGEST  of  three  lives, 
by  Tables  VII,  XI,  XV,  and  XVI. 


IF  both  the  ages  are  given  in  the  Tables, 
the  value  wanted  will   be  found  imme- 
diately by  infpedion. 

If  the  ages  are  not  given  in  the  Tables,  it 
will  be  beft  to  proceed  in  the  following  man- 
ner. 

Suppofe  the  rate  of  intereft  4 per  cent,  and 
the  value  defired  of  two  joint  lives,  whofe 

ages  are  40  and  66. It  will  appear,  from 

infpe£ting  Table  VII.  that  the  value  fought 
would  be  6.556,  were  the  age  of  the  elder 
life  65;  and  5.383,  were  it  70.  Since, 
therefore,  it  is  66,  the  value  muft  be  the 
Jirft  of  four  arithmetical  means  between  6.556 

and  5.383,  or  6.322. For  the  fame  rea- 

fon,  had  the  ages  of  the  elder  been  68,  the 
value  would  have  been  the  3d  arithmetical 
mean  between  6.556  and  5.383  or  5.854.— 
In  like  manner,  were  the  propofed  ages  43 
and  65,  the  value  would  be  the  third  arith- 
metical mean  between  6.556  (the  value  of 

two 
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two  joint  lives  whofe  ages  are  40  and  65) 
and  6.425,  (the  value  of  two  joint  lives 
whofe  ages  are  45  and  65)  or  6.478. 

Again,  let  the  ages  be  43  and  66.  That 
is,  let  it  be  fuppofed,  that  neither  of  the 
propofed  ages  is  given  in  the  Table. 

The    values    correfponding     to     the    ages 

C40?       ,  C667  ^6.722? 

.3       >  and  ^  ,,  >,  are  -J ,  •*      $>. 
£45$          £66$'         £6.200$ 

The  value,  therefore,  correfponding  to  the 
ages  43  and  66,  muft  be  the  3d  mean  be- 
tween 6.322  and  6. 200,  or  6.250. 

N.  B.  The  i ft,  2d,  3d,  and  4th  of  four 
arithmetical  means  between  two  numbers 
are  found  by  fubtradiing  ~9  ~s,  -f-,  and  ~  of 
the  difference  between  the  two  numbers,  from 
the  great  eft  of  them. 

Thus.  The  difference  between  6.556, 
and  5.383,  is  1.173.  One-fifth  of  this  dif- 
ference is  .234;  which,  fubtraded  from 
6.556,  leaves  6.322  ;  the  firft  of  4  means 
between  6.556  and  5.383. In  like  man- 
ner; the  difference  between  6.322  and  6.200 
is  .122.  One  fifth  of  this  difference  is  .024; 
and,  therefore,  three-fifths  of  this  difference 
is  .072,  which,  fubtradted  from  6.322,  leaves 
6.250,  the  third  arithmetical  mean  between 
6.322  and  6.2co. 

In  order  to  avoid  trouble,  if  the  ages  are 
nearly  equal,  a  year  or  two  may  be  added  to 
the  leaft,  and  as  much  fubtrafted  from  the 
preateft;  and  the  value  taken  by  infpection. 
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But  if  one  of  them  much  exceeds  the  other, 
it  will  in  general  be  fufficient  to  take  the 
neareft  number  in  the  Table  for  the  lefler. 

The  mean  between  the  valtoes  at  3  per 
cent,  and  4  per  cent,  may  be  taken  for  the 
Value  at  3-*  per  cent,  without  any  error  of 
confequence.  And  the  like  may  be  faid  of 
the  values  at  4!  -per  cent. 

The  values  of  the  longeft  of  two  lives  is 
found  by  fubtracling  the  value  of  the  joint 
lives  from  the  fum  of  the  values  of  the  two 
jingle  lives. '  •  •  Thus^  the  values  of  two 
iingle  lives>  whofe  ages  are  25  and  30,  are 
by  Table  VI.  (intereft  reckoned  at  4  per 
cent.}  15.31  and  14.68.  The  fum  of  thefe 
two  values  is  29.99;  t^ie  value  °f  the  joint 
lives  is  (by  Table  VII)  11.46;  and  this  va- 
lue*  fubtracted  from  29.99,  g*ves  1^-53>  or 
the  value  of  an  annuity  on  the  longeft  of  the 
two  lives.— By  this  rule,  Table  XVI.  has  been 
calculated  ;  and  a  demonftration  of  it  may 
be  found  in  Mr.  Simpfon's  DoSlrine  of  Annu- 
ities and  Rev  erjions,  page  20 ; 

The  value  of  two  joint  lives  being  given, 
the  value  of  three  joint  lives  may  be  found  by 
the  following  rule^  taken  from  Mr.  Simpfons 
Select  Exerctfes}  page  279.  i 

Let  A  be  the  youngeft,  and  G  the  oldeft 

of  the  three  propofed  lives.     Take  the  value 

qf  the  two  joint  lives  B  and  C,  and  find  the 

A  a  age 
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age  of  a  Jingle  life  D  of  the  fame  value. 
Then  find  the  value  of  t\\t  joint  lives  A  and 
D,  which  will  be  the  anfwer. 

Example.  Let  the  three  given  ages  be 
25>  3°'  an^  4°>  an^  let  the  rate  of  intereft 
be  4.  per  cent.  Then  the  value  of  the  two 
cldeft  joint  lives  B  and  C,  will  (by  Tab.  VII.) 
be  10.428,  anfvvering,  in  Tab.  VI.  to  a  finglc 
life  D  of  54  years  of  age.  And  the  value  of 
the  joint  lives  A  and  D,  which  is  8.917 
years  purchafe,  will  be  the  value  fought. 

From  the  value  of  three  joint  lives  given, 
the  value  of  the  longeft  of  three  lives  may  be 
deduced  in  the  following  method* — "  From 
"  the  fum  of  the  values  of  all  the  Jingle 
"  lives,  fubtracl  the  furn  of  the  values  of 
"  all  \hzjoint  lives,  combined  two  and  two. 
«'  Then  to  the  remainder  add  the  value  of 
"  the  three  joint  lives;  and  this  laft  fum 
"  will  be  the  value  of  the  longeft  of  the  three 
"  lives."  See  Mr.  Simpfons  pfi&trirtt  of  An- 
nuities, &c.  page  23- — or  Mr.  Dodfons  Ma- 
thematical Repojitory,  Vol.  1.  page  244. 

Example.  The  fum  of  the  values  of  three 
fingle  lives,  whofe  ages  are  25,  30,  and  40, 
is  (reckoning  intereft  at  4  per  ce?it.}  43.202. 
The  value  of  two  joint  lives,  whofe  ages  are 
25  and  30,-  is,  11.468;  of  two  joint  lives, 
whofe  ages  are  25  and  40,  is  10.655;  of 
two  joint  lives,  whofe  ages  are  30  and  40,  is 
10.428,  by  Table  VII  *  and  the  fum  of  thefe 
7  three 
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three  values  is  32.551.  This  fum  fiibtraded 
from  43.202  leaves  10.651  5  which  remain- 
der added  to  8.917  (the  value  juft  found  of 
the  three  joint  lives)  gives  19.568,  the  va- 
lue of  the  loiigeft  of  the  three  lives; 
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A 

SUPPLEMENT, 

CONTAINING 

ADDITIONAL     OBSERVATIONS 

AND 

TABLES. 

SINCE  the  firft  publication  of  this  work, 
I  have  had  the  pleafure  of  reading  an  in- 
genious Memoir  on  the  State  of  Population 
in  the  Pals  de  Vaud>  a  diftricft  of  the  pro- 
vince of  Bern,  in  Switzerland.  The  author 
of  this  memoir  is  Mr.  Muret*  the  firft  mi- 
nifter  at  Vevey,  a  town  in  that  diftrift,  and 
fecretary  to  the  Oeconomical  Society  there. 
It  forms  the  firft  part  of  the  Bern  Obferva- 
tions  for  the  year  1766  ;  and  a  good  abftradt 
of  it  may  be  found  in  the  69th  article  of  a 
work  entitled,  De  re  ~RuJlicay  or  the  Repofi- 
tory.  It  contains  an  account  of  many  fadts 
which  appear  to  me  curious  and  important  ; 
and  which  confirm  the  obfervations  I  have 
A  a  3  made; 
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made  in  the  firft  and  fourth  EiTays  in  this 
Treatife. — Some  of  thefe  fails  I  will  here 
beg  leave  to  recite. 

In  the  firft  Eflay  I  have  aflerted,  that  there 
is  a  much  greater  difference  between  the  pro-r 
babilities  of  life  in  great  towns  and  in  country 
farijhesi  than  is  commonly  fufpedted ;  and,  a$ 
one  proof  of  this,  I  have  obferved,  that  tho* 
in  London  the  greateft  part  of  the  natives  die 
under  three  years  of  age,  in  the  country  the 
greater  part  live  to  marry.  Mr.  Muret's  Ob- 
fervations  and  Tables  give  a  diftindl  demon- 
ftration  of  this,  by  {hewing,  that  in  the  pro-? 
vince  of  Vaud,  the  greater  part  of  the  inha- 
bitants live  many  years  beyoncl  the  age  of 
maturity. — But  to  be  a  little  more  explicit. 

The  diftrid:  of  Vaud,  in  Switzerland)  con- 
tains 1 1 2,95 1  inhabitants  of  all  ages  -,  25,778 
families ;  38,328  married  perfons ;  and  the 
annual  medium  of  births^  for  10  years  before 
1766,  had  been  3*55;  of  weddings,  808;  of 
deaths y  2504. — It  appears,  therefore,  that 
the  married  are  very  nearly  a  third  part  of 
the  inhabitants,  that  the  number  of  perfons 
to  a  family  is  ^4  *  and  that  one  in  45  of  the 
inhabitants  die  annually.  It  may  be  further 
learnt,  by  dividing  half  the  number  of  the 
married,  by  the  annual  medium  of  wed- 
dings, that  the  expectation  of  marriage  in  this 
country  is  23  years  and  J  ;  and,  from  the 
proportions  of  the  births,  weddings,  ancj 

deaths 
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deaths  (a),  that  the  greater  part  of  tlfofe 
who  are  born  live  to  marry.  But  of  this  fad: 
there  is,  I  have  juft  intimated,  a  more  par- 
ticular and  diftincl:  proof.— -From  a  Table 
given  by  Mr.  Muret,  of  the  rate  of  human 
mortality  in  this  country,  derived  from  re- 
•gifters  kept  in  43  parithes,  of  the  ages  at 
which  the  inhabitants  die,  it  appears,  that 
one  half 'of  all  that  are  born  live  beyond  41 
years  -of  age. — The  examination  of  this  Ta- 
ble will,  undoubtedly,  be  a  gratification  to 
the  reader ;  and,  therefore,  I  have  chofen  to 
make  it  a  part  of  thefe  additions.  I  have 
alfo  here  given  the  Table  referred  to,  in  p.  1 94 
and  268,  of  the  probabilities  of  life  in  the 
parim  of  Holy-Crofs,  near  Shrew/bury  .3  and  a 
third  Table,  which  I  have  formed  from  a  re- 
gifter  in  Sufmikb's  works,  of  the  ages  at  which 
the  inhabitants  of  a  country  pariih  in  BRAN- 
DENBURGH  died,  during  50  years  j  or  from 
1710  to  1759. — I  have  further  thought  pro- 
per to  add,  as  contrails  to  thefe  Tables,  two 
Tables  exhibiting  the  probabilities  of  life  at 
VIENNA  and  BERLIN. — The  following  ob- 
fervations  concerning  thefe  Tables  mould  be 
attended  to. 

The  Table  for  the  country  of  VAUD,  tho' 
it  gives  the  probabilities  of  life  in  its  firft 
ftages  very  high  -y  and,  at  fome  ages,  more 
than  double  to  the  probabilities  of  life  in 
great  cities ;  yet,  certainly,  gives  them  too 

(a)  See  the  note,  p.  196,  &c. 

A  a  4  low. 


360      SUPPLEMENT. 

lov$.  For,  firft,  it  has  juft  appeared,  that  in 
this  country  the  births  exceed  confiderably 
the  deaths.  The  emigrations,  likewife,  from 
it  are  very  numerous,  as  will  be  prefently  ob- 
ferved  i  And  the  neceflary  effecT:  of  thefe  two 
caufes  is,  to  make  the  regifters  give  the  num- 
ber of  deaths  in  the  fifft  ftages  of  life,  too. 
great  in  cornparifon  of  the  deaths  in  the  laft 
ftages.  A  Table  formed  from  fuch  regifters 
muft  give  the  probabilities  of  life  too  low, 
according  to  the  obfervations  in  the  4th  Eflay; 
and,  in  the  prefent  cafe,  they  muft  be  given 
fo  much  too  low,  as  to  afford  fufficient  rea- 
fon  for  concluding,  that  the  greater  part  of 
the  births  don't  become  extinct  'till  near  the 
decline  of  life. 

After  40,  the  probabilities  of  life  in  this 
country  decreafe  tfery  faft ;  and  in  old  age, 
they  appear  to  be  lower  than  the  probabili- 
ties of  life  in  great  towns.  I  have  afligned 
the  reafon  of  this  fa6t  in  page  270,  &c.  All 
turned  of  65  or  70  in  great  towns,  are  a  fe- 
lec~ced  body  confifting  of  peribns  feafoned  to 
their  lituation,  and  poiTeffed  uf  c-onftitutions 
particularly  ftrong  ;  and  they  may,  I  think, 
be  not  improperly  compared  to  a  company  of 
perfons  on  a  hazardous  journey,  who  are  be- 
come a  fet  of  picked  and  hardy  travellers,  in 
confluence  of  having  loft  all  the  tender  and 
infirm,  and  been  ufed  to  inclement  weather 
and  fatigue. — Perfons  of  feeble  frames  may, 
with  the  help  of  the  firnple  manners  and 
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pure  air  of  the  country,  attain  to  old  age ; 
but  in  great  towns  they  ftand  no  chance  for 
this ;  the  effect  of  which  muft  be  that,  at 
the  fame  time  that  greater  numbers  will  at- 
tain to  old  age  in  the  country,  they  will  die 
offfafter.  Thus;  in  the  diflricl:  of  VAUD, 
the  numbers  alive  at  75  are  above  double  the 
numbers  alive  at  the  fame  age  at  BERLIN  ; 
but  thofe  who  attain  to  that  age  at  BERLIN, 
have  a  greater  expectation  of  life.  The  fame 
may  be  obferved  of  NORTHAMPTON  com- 
pared with  VIENNA  and  LONDON. — -Infhort; 
the  truth  is,  however  ftrange  it  may  feem, 
<*  that  the  deftruftive  influence  of  great  towns 
V  on  life  is  the  very  reafon  why  old  people 
<•*  live  longer  in  them,  than  in  fmall  towns 
*'  and  in  the  country." — Mr.  Muret  has  ta- 
ken notice  of  this  fa<5t;  but,  fuppofing  it  not 
general,  he  afcribes  it  to  the  particular  pre- 
valency  of  drunkennefs  in  his  country.  He 
had,  he  fays,  once  the  curiofify  to  examine 
the  regifter  of  deaths  in  one  town,  and  to 
mark  thofe  whofe  deaths  might  be  imputed 
to  drunkennefs,  and  he  found  the  number  fo 
great,  as  to  incline  him  to  believe,  that  hard' 
drinking  kills  more  of  mankind. than  pleu- 
rifies  and  fevers,  and  all  the  moft  malignant 
diftempers.  This,  probably,  is  very  true ; 
but  the  fad:  I  am  confidering  is  not  owing  to 
it.  Drunkennefs  cannot  be  fuppofed  to  pre- 
vail more  in  the  country  than  in  great  towns. 
And  it  always  deftroys  long  before  old  age. 
7  The 
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The  obfervations  now  made  are  applica- 
ble to  the  Table  for  the  country  parifli  in 
Erandenburgh ;  for  it  appears  from  Sufmilcb's 
account,  that  the  births  there  exceed  the 
deaths  more  than  in  the  country  of  VAUD  •> 
nor  is  it  to  be  imagined,  that  there  are  not 
likewife  many  emigrations  from  it,  particu- 
larly, to  BERLIN  and  the  King  of  f ruffian 
armies. 

From  the  Tables  for  VIENNA  and  LONDON, 
compared  with  the  Table  for  BERLIN,  it  ap- 
pears that  the  laft  of  thefe  towns,  tho'  much 
the  frnalleft,  has  at  fome  ages  even  a  worfe 
effect  on  the  duration  of  life  than  either  of 
the  former  :  And  the  reafon,  perhaps,  may 
be,  that  the  inhabitants  there  are  much  more 
crouded  together.  See  p.  225. — Between 
the  ages  of  30  and  35,  and  alfo  between  42 
and  52,  there  is  an  irregularity  in  the  BER- 
LIN Table,  which,  very  probably,  would  not 
have  appeared  in  it,  had  it  been  formed  from 
the  bills  for  a  longer  term  of  years. — The 
like  obfervation  might  be  made  on  an  irre- 
gularity in  the  2d  Table,  between  the  ages 
of  25  and  30. 

From  the  age  of  25  to  45,  VIENNA  ap- 
pears, in  the  Tables,  to  be  lefs  unfavourable 
to  life  than  LONDON  -,  but  it  cannot  be  de- 
pended upon  that  this  is  the  truth,  for  the 
VIENNA  Table  may  give  the  probabilities  of 
life  at  thefe  ages  higher,  only  becauie  the  re- 
cruits from  the  country  come  to  it  later,  or  in 

greater 
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greater  numbers,  after  30  and  40,  than  in 
LONDON.  A  like  effed:  would  alfo  arife 
from  a  greater  number  of  migrations  in  old 
age  from  LONDON  than  from  VIENNA.  See 
the  note,  p.  . 

In  forming  the  Tables  for  VIENNA  and 
BERLIN,  I  have  applied  the  correction  ex- 
plained in  the  4th  Effay,  and  demonftrated 
there  to  be  neceflary ;  and,  in  making  this 
correction,  I  have  fuppofed,  agreeably  to  the 
proportion  of  the  births  to  the  burials,  that 
a  fifth  of  all  who  die  in  thefe  cities,  are  per- 
fons  who  removed  to  them  at  20  years  of 
age. — Notwithftanding  this  correction,  the 
Table  for  BERLIN  gives  the  probabilities  of 
|ife  between  10  and  20  fo  high,  and  in  fuch 
difproportion  to  the  probabilities  of  life  im- 
mediately after  20,  as  to  exceed  all  the  bounds 
of  credibility.  The  true  reafon  of  this  may 
be  learnt  from  what  has  been  faid  in  p.  225, 
of  the  rapid  increafe  of  BERLIN. 

My  chief  purpofe  in  giving  thefe  Tables 
is  to  exhibit,  in  the  moft  ftriking  light,  the 
difference  between  the  ftate  and  duration  of 
human  life,  in  great  cities  and  in  the  country. 
It  is  not  poffible  to  make  the  comparifon, 
without  concern  and  furprize.  I  will  here 
beg  leave  to  lay  it  in  one  view  before  the 
reader,  defiring  him  to  take  with  him  this 
confideration,  that,  for  the  reafons  I  have 
explained,  it  can  be  erroneous  only  by  giving 
jhe  difference  (a)  much  too  little* 
(a)  See  p.  222,  &c.  p.  252,  p.  246. 

Pro- 
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Proportion  of  Inhabitants  dying  annually  in. 


Pais  De 

Vaud 

in  45 


Country  Parift 
in  Brandenburg 


i  in  45 


Holy-Crofs 


London 


i  in  20? 


Vienna  Berlin, 

i  in  i9i|i  in  2 64 

M 


Ages  to  which  half  the  born  live. 


Pais  De 
Vaud 

41 


iryParifli  }  TT  .    f 
inBra^Wg    HP!^^ 


254 


London 


Vienna    I    Berlin 


Proportion  of  the  Inhabitants  (£)  who  reach 
80  years  of  Age. 


Pais  De 
'Vaud 

Country  Pari/h, 

Brandenburgh 

Holy-Crofs 

London 

i  in  40 

Vienna 

i  in  41 

Berlin. 
111137 

I  in  2x4- 

i  in  22-i 

i  in  ii 

The 

(a)  See  page  225.     This  proportion,  were  there  either 
no  increafe,  or  but  a  flow  increafe  at  BERLIN,    would 
certainly-be  found  to  be  much  the  fame  with  that  in  VI- 
ENNA and  LONDON. 

(b)  It  iliould  be  recolle&ed  here,  that  a  confiderable 
part  of  thofe  who  die  turned  of  80  years  of  age  in  great 
towns,  are  emigrants  from  the  country,  who  came  to  them 
in  fqll  maturity,  after  efcaping  the  weaknefs  of  infancy. 
And  thst  alfo  in  general  thefe  emigrants  confjft  of  the, 
more  hearty  and  robuit  part  of  the  kingdom.     On  both 

thefe 
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The  (a)  Probabilities  of  living  one  Year  i 
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Odds 

Pais  De 
Valid 

Country  Parifli, 
Branden  burgh 

Holy-Crofsi   London 

Vienna 

Berlin 

At  birth 

4|to 

3i  to  i 

4vto 

2  tO    1 

I-f  to  i 

1  1  to 

Age  12 

160  to 

I  I  2  tO    I 

1  44  to 

75  to  i 

84  tO  I 

123  to 

25 

117  to 

I  10  tO 

100  10 

56  to 

66  to  i 

50  to 

3° 

in  to 

107  to 

96  to 

45  to 

56  to 

44  to 

40 

83  to 

78  to 

55  to 

31  to 

36  to 

32  to 

5° 

49  to 

50  to 

50  to 

24  to 

27  to 

30  to 

60 

23  to 

25  to 

26  to 

18  to 

19  to 

18  to 

70 

9f  to  i 

I  I   tO 

16  to 

12  tO 

11   tO 

12  tO 

80 

4  to  i 

6  to 

8  to 

7  to 

7  t° 

7  to 

EXPECTATIONS  of  Life. 


Pais  De 

Vaud 

At  birth 

3?yrs 

Age  12 

44j 

25 

34^ 

30 

*;{- 

35 

4° 

24 

45 

2of 

50    17* 

55 

•4f 

60 

12 

6$ 

9i 

70 

7z 

75 

Si 

80 

4t 

Country  Parifh 


in  Brandcnbu;  gh  "OJy-^rois 

32^  years 

33i-yrs 

44 

43r 

35f 
5*1 

35 

28 

281 

25 

25I 

2,f 

18 

20 

Il| 

it} 

S^  4-" 

*  *  4, 

1 

10 

8 
5 

London  |    Vienna 

TsT 


26 


16 


loS 

8| 

7 

5 


35t 


K 


16 

ill 

9! 


Si 


20?- 


From 

thefe  accounts  the  numbers  attaining  to  old  age  in  great 
towns  ought  to  be  much  greater  than  in  the  country.  In 
London,  Vienna^  and  Berlin,  they  ought  to  be  nearly  double  i 
but  we  fee,  that,  in  reality,  they  are  fcarcely  half. 

(a)  Thefe  probabilities  are  here  given  fufficiently  near 
far  the  prefent  purpofe,  and  fo  as  to  err  on  the  fide  fa- 
vourable 
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From  this  comparifon  it  appears  with  how 
much  truth  great  cities  have  been  called 
the  graves  of  mankind*  It  muft  alib  con- 
vince all  who  will  coniider  it,  that,  accord- 
ing to  the  obfervation  at  the  end  of  the  4th 
Effuy,  it  is  by  no  means  ftri<ftly  proper  to 
confider  our  difeafes  as  the  original  intention 
of  nature.  They  are,  without^oubt,  in  ge~ 
neral,  our  own  creation.  Were  there  a  coun- 
try, where  the  inhabitants  led  lives  entirely 
natural  and  virtuous,  few  of  them  would  die 
without  meafuring  out  the  whole  period  of 
prefent  exiftence  allotted  them ;  pain  and 
diftempers  would  be  unknown  among  them ; 
and  the  difmiffion  of  death  would  come  upon 
them  like  a  fleep,  in  confequence  of  no  other 
caufe  than  gradual  and  unavoidable  decay. — - 
Let  us  then,  inftead  of  charging  our  Maker 
with  our  miferies,  learn  more  to  accufe  and 
reproach  ourfelves. 

The  reafons  of  the  baleful  influence  of 
great  towns,  as  it  has  been  now  exhibited, 
are  plainly, 

Firft,  The  irregular  modes  of  life,  the 
luxuries,  debaucheries,  and  pernicious  cuf- 
toms,  which  prevail  more  in  towns  than  in 
the  country. 

vourable  to  towns  ;  but  the  manner  of  forming  the  Ta- 
bles is  fuch,  that  they  fotnetimes  give  them  irregularly, 
and  always  with  lefs  corre&nefs  than  the  expectation^  or 
the  fame  probabilities  for  periods  of  years. 

Secondly, 
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Secondly,  The  foulnefs  of  the  air  in  towns, 
occafioned  by  uncleanlinefs,  fmo<%k,  the  per- 
fpiration  and  breath  of  the  inhabitants,  and 
putrid  fleams  from  drains,  church-yards, 
kennels,  and  common-fewers. — It  is,  in  par- 
ticular, well  known  that  air,  fpoiled  by 
breathing,  is  rendered  fo  noxious,  as  to  kill 
inftantaneoufly,  any  animal  that  is  put  into 
it.  There  muft  be  caufes  in  nature  (a)  con- 
tinually operating,  which  reftore  the  air  after 
being  thus  fpoiled.  But  in  towns  it  is,  pro- 
bably, confumed  fafter  than  it  can  be  ade- 
quately reftored ;  and  the  larger  the  town  is, 
or  the  more  the  inhabitants  are  crouded  to- 
gether, the  more  this  inconvenience  muft 
take  place. 

But  I  muft  proceed  to  fome  more  of  Mr. 

Muret's  obfervations. In   the  4th  EfTay, 

p.  271,  &c.  I  have  given  an  account  of  fe- 
veral  facts  which  prove  the  probabilities  of 
life  to  be  higher  among  females  than  males. 
Agreeably  to  this  it  appears,  that  in  the  dif- 

(j)  A  well-known  and  excellent  philofopher  has  for 
fome  time  been  employed  in  enquiring  into  thefe  caufes ; 
and  he  has  made  feveral  curious  and  important  difcove- 
ries,  of  which  I  hope  the  world  will  foon  receive  a  par- 
ticular account.  One  of  thefe  difcoveries  has  been 
lately  publifhed  in  a  pamphlet,  entitled,  Dirtfiions for-^ 
impregnating  Water  with  fixed  Air^  in  order  to  co?nmunicatf 
to  it  the  peculiar  Spirit  and  Virtues  of  Pyrmont  Water ^  and 
ether  Mineral  Waters  of  a  fimilar  Nature.  By  the  Rev. 
Dr,  PRIESTLY. 

tricl 
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tridt  of  VAUD,  half  the  females  don't  die  till 
the  age  of  46  and  upwards,  tho'  half  the 
males  die  under  36.  This  great  difference  is 
in  fome  meafure  owing  to  the  military  and 
commercial  emigrations  among  the  males; 
but  it  appears  undeniably*  that  their  greater 
mortality  contributes  likewife  to  it.  The 
number  of  males  who  died,  for  a  courfe  of 
years,  in  39  pariflies  of  this  diftricl:,  was  8 1 70 ; 
of  females  81675  of  whom  the  numbers  that 
died  under  one  year  of  age  were  1817  m$Ies* 
and  i  yz$  females ;  and  under  10  years  of  age, 
3099  males,  and  2598  females.  In  the  beginning 
of  life,  therefore,  and  before  any  emigrations 
can  take  place,  the  rate  of  mortality  among 
males  appears  to  be  much  greater  than  among 
females :  And  this  is  rendered  yet  more  certain, 
by  the  account  Mr.  Muret  gives  of  the  pro- 
portions of  the  deaths  among  males  and  fe- 
males in  the  firji  year  of  life  at  VEVE  Y;  In 
this  town,  he  acquaints  us,  that  for  20  years 
ending  in  1764,  there  died  in  the  firft  month^ 
of  male s  I35>  to  %g  females ;  and,  in  the  firft 

year,  225  to  162. To  the  fame  effect  it 

appears,  from  a  Table  given  by  Sufmilcb  (#), 
that  in  BERLIN  203  males  die  in  the  firft 
month,  and  but  168  females ;  and  in  the  firft 
year,  489  to  395  •>  and  alfo,  from  a  Table  of 
Struyck's,  that  in  HOLLAND,  396  males  die 
in  the  firft  year>  to  306  females.—* What  is 

(a)  See  Svfmikh't  Gctt tide Ordnwrg. Vol.  II,  p,  317,  &c. 

moft 
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rnoft  of  all  remarkable  is,  that  thefe  accounts 
fliew,  that  both  at  VEVEY  and  BERLIN  the 
jlill-born  males  are  to  the  Jlill-born  females, 
as  30  to  21,  or  nearly  in  the  proportion  given 
by  the  accounts  referred  to  in  p.  274. 

The  whole  number  of  inhabitants  at  VE- 
VEY in  1764,  was  3350.  Of  thefe  1931 
were  females,  and  only  1419  males.  Sixty- 
fix  were  widowers,  and  200  widows.  The 
number  of  batchelors,  above  16  years  of  age, 
was  529  ;  and  of  virgins,  above  14  years  of 
age,  734.  See  Mr*  Muref's  Tables,  p.  124. 

Mr.  Deparcieux  at  PARIS,  and  Mr.  War- 
gentin  in  SWEDEN,  have  obferved,  that  not 
only  women  live  longer  than  men,  but  that 
married  women  live  longer  thany?/2gY<?  women. 
The  regifters  examined  by  Mr.  Muret  con- 
firm this;  and  it  appears  particularly,  that, 
of  equal  numbers  of  Jingle  and  married  wo- 
men between  15  and  .25,  more  of  the  former 
died  than  of  the  latter,  in  the  proportion  of 
2  to  i .  The  reafon  of  this  may  be,  as  Mr. 
Muret  acknowledges,  that  the  women  who 
marry,  are  a  feleded  body,  con  fitting  of  the 
more  healthy  and  vigorous  part  of  the  fex. 
Bpt  this,  probably,  is  by  no  means  the  only 
reafon;  for  it  may,  I  think,  be  expected, 
that  in  this,  as  well  as  in  all  other  inftances, 
the  confequences  of  following  nature  mufb 
be  favourable. 

The  facls  recited  here,  and  at  the  end  of 

the  4th  EfTay,  prove,  beyond  the  poffibility  of 

B  b  denial, 
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denial  (a)9  that  there  is  a  difference  between 
the  mortality  of  males  and  females. — I  muft 
however  obferve,  that  it  may  be  doubted, 
whether  this  difFerence,  fo  unfavourable  to 
males,  is  natural;  and  the  following  facts  will 
prove,  that  I  have  realbn  for  fuch  a  doubt. 

It  appears,  from  feveral  regifters  in  Suf~ 
mihti*  works,  that  this  difFerence  is  much 
Iqfs  in  the  country  parijhes  and  villages  of 
BRANDENBURGH,  than  in  the  towns:  And, 
agreeably  to  this,  it  appears  likewife,  from 
the  accounts  of  the  fame  curious  writer,  that 
the  number  of  males  in  the  country  comes 
much  nearer  to  the  number  of  females. 

In  1056  fmoMvillages  in  BRANDENBURGH,. 
the  males  &r\&  females,  in  1748,  were  106,234* 
and  107,540,  or  to  one  another  as  100  to 
1014.  In  twenty  fmall  towns  they  were  9 544, 
and  1 0,3 33;  or  as  i oo  to  1 08 1 .  In  BERLIN 
they  were,  exclufive  of  the  garrifon,  39,116 
and  45938  ;  or  as  100  to  1 17!. 

At  the  time  the  accounts,  mentioned  in 
p.  206,  were  taken  of  the  inhabitants  in  the 

(a)  In  the  printed  ACCOUNT  of  the  Society  in  Nicolas* 
Lane^  for  Equitable  AJJurames  on  Lives  and  Survivorjhips^ 
there  is  a  Table  of  the  values  of  afTurances  on  female 
lives,  which  fuppofes  them  to  be  more  hazardous  than 
male  lives.  This  Table  is  derived  from  an  opinion  ge- 
nerally received  at  the  time  it  was  compofed  ;  but  I  am 
defired  to  inform  the  public,  that  no  fuch  Table  {hall 
be  admitted  into  the  future  editions  of  that  ACCOUNT; 
the  fociety  being  determined  to  maintain  the  juft  credit 
it  has  acquired,  by  keeping  ftriclly,  in  every  inftance, 
to  calculations,  founded  on  the  beft  obfervations. 

pro- 
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province  of  NEW  JERSEY  in  AMERICA,  they 
were  diftinguifihed  particularly  into  males  and 
females  tinder  arid  above  1 6. 

Iri  1738,  the  number  of 
Males  under  16  was,  10639.  Females    9700 
Males  above  16— — 11631.  Females  10725 

In  1745,  thefe  numbers  were,- 

Males  under  16  —   J4523-  Females  13754 
Males  above  16  —   15087.  Females:  13704 

The  inference  from  thefe  fadts  is  very  ob- 
vious. They  feem  to  mew  fuffieiently,  that 
human  life  in  males  is  more  brittle  than  in 
females,  only  in  confequenee  of  adventitious 
caufes,  or  of  fome  particular  debility,  that 
takes  place  in  polimed  and  luxurious  fo- 
cieties,  and  especially  in  great  towns  (a). 

From  the  proportion  of  the  births  to  the 
deaths  in  the  diftridt  of  VAUD,  as  mentioned 
in  p.  358,  it  follows,  by  the  rule  in  the  note 
p.  2o8>  that  the  inhabitants  ought  to  double 

their 

(a)  The  number  of  deaths  for  60  years  at  VEVEY,  in 
the  four  whiter  months,  (December,  January*  February 
and  March)  were  to  the  deaths  in  the  four  j'ummer 
months  (June,  July,  Auguft,  and  September)  as  2140 
to  1697,  or  5  to  4.  (See  Mr.  Muret's  Tablet,  p.  100). 
In  LONDON  and  at  PARIS,  this  proportion  is  nearly  the 
fame.  At  EDINBURGH,  as  4  to  3,  In  25  country 
towns  and  parifhes  mentioned  by  Dr.  Short  (New  Qbfsr- 
vations,  p.  142)  as  50  to  41. — Thefick  admitted  into  the 
Hotel  Dieu  at  Paris,  for  40  years,  from  1724  to  1763, 
B  b  2  were, 


37*      SUPPLEMENT. 

their  own  number  in  120  years.  But  the 
fact  is,  that  fo  many  migrate  into  foreign 
armies  and  with  commercial  views,  that  their 
increafe  is  fcarcely  feniible.  Mr.  Muret, 
after  obferving  this,  enters  into  a  general  ac- 
count of  the  caufes  which  obftrucl:  popula- 
tion in  his  country.  Among  thefe  he  infifts 
particularly  on  LUXURY  and  the  ENGROS- 
SING OF  FARMS.  I  wim  his  obfervations 
on  thefe  fubjecls  were  not  applicable  to  the 
prefent  ftate  of  this  kingdom  :  But,  perhaps, 
there  is  no  kingdom  in  the  world  to  which 
they  are  fo  applicable. — -In  confequence  of 
the  ,  eafy  communication  lately  created,  be- 
tween the  different  parts  of  the  kingdom, 
the  LONDON  fafhions  and  manners,  and  plea- 
fures,  have  been  propagated  every  where; 
and  almoft  every  diftant  town  and  village 
now  vies  with  the  capital  in  all  kinds  of  ex~ 
penlive  diflipation  and  amufement.  This 
enervates  and  debilitates ;  and,  together  with 
our  taxes,  raifes  every  where  (a}  the  price  of 

the 

were,  in  the  former  months,  314,824;  in  the  latter, 
238,522,  or  as  4  to  3.  See  Recherche  s  fur  la  Population^ 
&c.  per  M.  Meffance^  p.  181.  And  agreeably  to  all  this, 
Dr.  Percival  informs  me,  that  at  Manchester  the  mortality 
of  winter  and  fummer  are  to  one  another  as  1 1  to  8. — It 
is  remarkable  that  the  births  alfo  in  winter  to  thofe  in 
fnmmer  are  at  VEVEY  as  5  to  4 ;  in  LONDON  as  8  to  7  ; 
in  the  country  towns  and  parishes  juft  mentioned,  as  7 
to  6. 

(a]  The  price  of  corn,  in  particular,  has  for  fome 
time  been  complained  of  by  the  poor  as  oppreffively  high, 

though 
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the  means  of  fubfiftence,  checks  marriage, 
and  brings  on  poverty,  dependance,  and  ve- 
nality.— With  refpecl:,  particularly,  to  the 
cuftom  of  engrqfjing  farms 9  Mr.  Muret  ob- 
ferves,  with  the  higheft  reafon,  that  a  large 
tract  of  land,  in  the  hands  of  one  man,  does 
not  yield  fo  great  a  return,  as  when  in  the 
hands  of  feveral,  nor  does  it  employ  fo  many 
people;  and,  as  a  proof  of  this,  he  mentions 
two  parimes  in  the  diftrift  of  VAUD,  one  of 
which  (once  a  little  village)  having  been 
bought  by  fome  rich  men,  was  funk  into  a: 
iingle  demefne\  and  the  other,  (once  a  iingle 
demefne]  having  fallen  into  the  hands  of  fome 
peafants,  was  become  a  little  village. — How 
many  fads  of  the  former  kind  can  this  coun- 
try now  furnifh  ?— And  there  is  reafon  to 
apprehend  they  will  go  on  increafing. — The 
cuftom  of  engrofling  farms  eafes  landlords  of 
the  trouble  attending  the  neceffities  of  little 
tenants  and  the  repairs  of  cottages.-— A  great 
farmer,  by  having  it  more  in  his  power  to 
fpeculate  and  to  command  the  markets,  and 
by  drawing  to  himfelf  the  profits  which  would 
have  fupported  feveral  farmers,  is  capable, 
with  lefs  culture,  of  paying  a  higher  rent. 

though  far  from  being  fo  high  as  it  generally  was  at  the 
end  of  the  laft  century.  This  is  a  ftriking  fact  which 
implies  that  the  lower  part  of  the  nation  are  now  more 
diftrefled  than  ever.  The  confequence  has  been  a  re- 
duction of  their  number ;  and  this  is  an  effect  that  rnuft" 
go  on  increafing,  with  increasing  luxury  and  taxes. 

B  b  ?  Our 
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Our  fuperiors,  therefore,  find  their  account 
in  this  evil.- — But  it  is,  indeed,  eredting  pri- 
vate benefit  on  public  calarpity  ;  and,  for  the 
fake  of  a  temporary  advantage,  giving  up  the' 

pation  to  depopulation  and  diftfefs. We 

have,  for  many  years,  been  feeling  the  truth 
pf  this  obfervation. 

Dr.  pavenanf,  (the  beft  of  all  political 
writers),  tells  us,  that  at  Michaelmas,  in  the 
year  1685,  it  appeared  by  a  furvey  of  the 
hearth-books  (a)  that  the  number  of  houfes 
inall  ENGLAND  and  WALES  was  f, 300,000, 
of  which  554,631  were  houfes  of  only  one 
chimney.  See  Dr.  Davenant's  Works, Vol.  II. 
p.  203.-— In  his  EJJay  on  Ways  and  Means,  &c. 
Vol.  I.  p.  33,  he  gives  a  particular  account 
of  the  number  of  houfes  in  every  county, 
according  to  the  hearth-books  of  Lady-day, 
1690;  and  the  fum  total  then  was  1,319,215. 
? — At  the  re/lor  at  ion  it  appeared  by  the  fame 
heartli-books,  that  the  number  of  houfes  in 
the  kingdom  (<£),  was  1,230,000.— -In  the 

(a]  At  this  time  there  was  a  tax  of  two  (hillings  on  every 
f  re-hearth  ;  which  was  taken  off  at  the  REVOLUTION, 
becaufe  reckoned  "  not  only  a  great  oppreffion  to  the 
"  poorer  fort,  but  a  badge  of  flavery  on  the  whole  peo- 
??  pic,  expofmg  every  man's  houfe  to  be  entered  into 
*'  and  fearched  atpleafure  by  perfons  unknown  to  him.'* 
Preamble  to  the  aft  for  taking  away  the  revenue  arifing  by 
hearth- money ,  I  William  and  Mary,  Chap.  10. 

^)  Continuation  of  £^9»  Vol.  I.  p.  53. 

interval, 
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interval,  therefore,  between  the  reparation 
and  the  revolution,  the  people  of  ENGLAND 
had  increafed  above  300,000;  and  "  of 

"    SMALLER     TENEMENTS,     Dl\     DaVCTiant 

"  obferves  (a}9  there  had  been,  from  1666  to 
"  1688,  about  70,000  new  foundations  laid." 
—But  what  a  melancholy  reverfe  has  taken 
place  lince  ? — In  1759  the  number  of  houfes 
in  ENGLAND  and  WALES  was  986,482; 
of  which  not  more  than  330,000  were  houfes 
having  lefs  than  feven  windows  ;  and  282,429 
were  cottages  not  charged  on  account  of  po- 
verty.  In  1766,  notwithftanding  the  in- 

creafe  of  buildings  in  LONDON,  the  number 
of  houfes  was  reduced  to  980,692  (b]  >  of 
which  276,149  were  cottages  not  charged. 
According  to  thefe  accounts  then,  our  peo- 
ple have,  fince  the  year  1690,  decreafed 

near 

(0)  Dr.  Davenant's  Works,  Vol.  I.  p.  370, 

(b)  See  Con/iterations  on  the  Trade  and  Finances  of  this 
Kingdom,  p.  95,  97,  98.  Printed  for  Wilkie,  1766.  Seealfo 
p.  184,  &c.  of  this  Treatife  ;  and  my  Appeal  to  the  Public 
on  the  Subjeft  of  the  National  Debt,  p.  86,  &c. — It  deferves 
particular  notice,  with  refpect  to  the  accounts  here  given 
of  the  number  of  houfes  in  1759  and  1766,  that,  being 
returns  made  by  the  furveyors  of  the  houfe  and  window* 
duties  throughout  all  ENGLAND  and  WALES,  they  are 
fubject  to  no  fuch  deficiencies  as  thofe  in  the  account  of 
the  number  of  houfes  in  LONDON,  taken  by  Mr.  Mait- 
land  from  the  parijh  books,  and  mentioned  in  the  note> 
p.  182, — The  reafon  is,  that  no  landlord  or  tenant  can 
ever  confent  that  any  two  or  more  houfes  belonging  to  him, 
ihould  be  charged  by  the  affeffors  of  the  window-tax  as 
B  b  4  fagle 
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near  a  million  and  a  half. — And  the  wafle 
has  fallen  principally  on  the  inhabitants  of 
cottages ;  nor  indeed  could  it  fall  any  where 
more  unhappily  $  for,  from  cottages  our 
navies  and  armies  are  fupplied,  and  the 
lower  people  are  the  chief  ftrength  and  ie> 
curity  of  every  ftate, — What  renders  this  ca- 
lamity more  alarming  is,  that  the  inhabit 
tants  of  the  cottages  thrown  down  in  the 
country,  fly  to  LONDON  and  other  towns, 
there  to  be  corrupted  and  perifh  (a),* — I  know 
I  fhall  be  here  told  that  the  Revenue  thrives. 
But  this  is  not  a  circumftance  from  which  any 
encouragement  can  be  drawn.  It  thrives,  by 

a  cauie 

fmgle  houfes ;  becaufe,  in  this  cafe,  he  would  be  taxed 

too  high,  and  pay  more  than  the  law  required. For 

inftance.  A  building  having  20  windows,  divided  into 
two  di{Hn£t  tenements,  with  a  family  in  each,  if  charged 
as  a  fmgle  houfe,  would  pay,  befides  3  s.  for  the  houfe, 
I  s.  7  d,  for  every  window,  or  i  /.  13  s.  icd.  in  all  : 
whereas,  if  reckoned  what  it  really  was,  two  contiguous 
hcmfes,  it  would  pay,  fuppcfing  10  windows  in  each 
tenement,  6  s.  to  the  houfe  duty,  and  only  10  d.  for  each 
window,  or  i /.  2  s.  8  d.  in  ail.- — The  number  of  houfes, 
therefore,  fubjecl:  to  the  houfe  and  window-duty,  given 
in  the  above  returns,  muft  probably  be  the  full  number 
of  iuch  houfes  iji  the  kingdom. 

(a]  E>r.  Dpvenant  fays,  from  Mr.  Kings  Obfervations, 
€c  that  the  fupply  of  LOI^DON  alone  takes  up  above  half 
<;  the  neat  ipcreafe  of  the  kingdom." — Is  it  then  to  be 
•wondered  at,  that  the  fupply  of  the  wafle  in  all  the  towns 
of  the  kingdom,  added  to  that  increafe  Of  luxury  and 
taxes,  and  of  the  drain  to  our  armies^  and  navies,  *r\&  foreign 
fettkments,  which  has  taken  place  within  thefe  70  years;, 
ihould  have  fo  far  exceeded  the  jncreafe  of  the  kingdom, 

a* 
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a  caufe  that  is  likely  in  time  to  deftroy  both 
itfelf  and  the  kingdom  ;  I  mean,  by  an  in- 
creafe  of  luxury,  producing  fuch  an  increafe 
of  confumption  and  importation  (a),  as  fe- 
cretly  accelerates  ruin,  while  at  prefent  (as  far 
as  the  Revenue  is  concerned)  it  overbalances 
the  effects  of  depopulation. What  reme- 
dies can  be  applied  in  fuch  circumftances  ?—- 
This  is  a  queftion  of  great  importance,  which 
requires  a  more  deep  and  careful  difcuflion 

as  to  produce  the  depopulation  I  have  mentioned  ? — It 
has  been  aliened  by  political  calculators,  that  no  popu- 
lation can  bear  more  than  one  foldier  for  every  hundred 
fouls.  This  is  faying  a  great  deal  too  much  ;  but  were  it 
true,  the  number  of  our  foldiers  and  Tailors,  even  in 
peace^  would  alone  be  fufficient  to  reduce  us  to  nothing 
in  a  little  time. 

A  flourifhing  commerce,  tho'  favourable  to  population 
in  feme  refpe&s,  is,  1  think,  on  the  whole,  extremely 
unfavourable  j  and,  while  it  flatters,  may  be  deftroying  : 
particularly,  by  increafing  luxury,  the  worft  enemy  of 
population  as  well  as  of  public  virtue  ;  and  by  calling 
off  too  many  perfons  from  agriculture  to  unhealthy 
trades  and  the  fea-fervice. — Suppofe  50,000  failors,  ad- 
ded to  other  burdens,  to  have  been  formerly  the  whole 
number  the  nation  could  bear  without  decreafmg.  In 
fuch  circumftances,  it  is  plain,  that  any  caufes  which 
doubled  or  tripled  that  number,  would  depopulate  with 
rapidity. 

(a]  For  Example.  In  LONDON,  thofe  who  ufed  to 
fatisfy  themfelves  with  one  houfe,  or  perhaps  ha/fa  houfe, 
muft  now  have  two  houfes.  Thofe  who  ufed  to  live 
plain  muft  now  live  hi^h  ;  and  thofe  who  ufed  to  walk^ 
muft  now  be  carried.  This  is  the  reafon  of  the  increafe 
of  confumption  and  of  buildings  in  LONDON,  and  not  an 
increafe  of  the  inhabitants,  for  the  number  of  inhabitants 
15  certainly  lefs  now  than  it  was  forty  years  ago.  Vid. 
page  ico. 

than 
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than  I  am  capable  of  giving  it.  I  will,  there- 
fore, only  anfwer  generally  and  briefly  in  a 
ftyle  and  language  iimilar  to  Mr.  Muref's. 

Enter  immediately  into  a  decifive  enquiry 
into  the  ftate  of  population  in  the  kingdom. — 
Promote  agriculture. — Drive  back  the  inha- 
bitants of  towns  into  the  country. — Eftablifh 
forne  regulations  for  preferving  the  lives  of 
infants. — Difcourage  luxury,  and  celibacy, 
and  the  ingroffing  of  farms. — Let  there  be 
entire  liberty ;  and  maintain  public  peace  by 
a  government  founded  not  in  conftraint,  but 
in  the  refpeffi  and  the  hearts  of  the  people.— 
But  above  all  things,  if  it  be  not  now  too 
late  ;  "  find  out  means  of  avoiding  the  mife- 
f(  ries  of  an  impending  bankruptcy,  and  of 
"  earing  the  nation  of  that  burden  of  debts 
ff  and  taxes  under  which  it  is  finking/' 


POST- 


SUPPLEMENT. 


379 


POSTSCRIPT. 

Containing  an  Account  of  the  Influence  of  the 
different  States  of  civil  Society  on  Papula* 
tion  -,  of  the  Policy  of  former  Times  with 
refpeff  to  Inclofiires,  engr offing  of  Farms, 
and  the  Encouragement  of  Agriculture ;  and 
alfo  of  the  State  of  the  lower  Claffes  of  Men 
formerly,  compared  with  their  State  at 
prefent. 

THE  following  obfervations  and  fads 
have  lately  occurred  to  me  in  recon- 
fidering  the  prefent  ftate  of  population  in 
this  kingdom;  and  as,  perhaps,  they  are  of 
fome  importance,  I  ihall  beg  leave  to  in^ 
troduce  them  in  this  place. 

One  of  the  moft  obvious  divifions  of  the 
ftate  of  mankind  is,  into  the  wild  and  the 
.civilized  ftate.  In  the  former,  man  is  a 
creature  rude,  ignorant,  and  favage ;  running 
about  in  the  woods ;  and  living  by  hunting, 
or  on  the  fpontaneous  productions  of  the 
earth.  In  this  ftate,  the  means  of  fubfiftence 
being  fcarce,  and  a  large  quantity  of  ground 
neceflary  to  fupport  a  few,  there  can  never 
be  any  confiderable  increafe. — In  the  latter 
ftate,  man  is  a  creature  fixed  on  one  fpot, 
4  employ- 
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employing  himfelf  in  cultivating  the  ground, 
and  enjoying  the  advantages  of  fcience,  arts, 
and  civil  government.  Of  this  laft  ftate 
there  are  many  different  degrees  or  ftages, 
from  the  moft  fimple  to  the  moft  refined  and 
luxurious.  The  firft  or  the  fimple  ftages  of 
civilization,  are  thofe  which  favour  moft  the 
increafe  and  the  happinefs  of  mankind  :  For 
in  thefe  ftates,  agriculture  fupplies  plenty  of 
the  means  of  fubfiftence ;  the  bleffings  of  a 
natural  and  fimple  life  are  enjoyed  -,  pro- 
perty is  equally  divided;  the  wants  of  men 
are  few,  and  foon  fatisfied  j  and  families  are 

eafily  provided  for. On  the  contrary.    In 

the  refined  ftates  of  civilization  property  is 
engroiTed,  and  the  natural  equality  of  men 
fubverted ;  artificial  necefTaries  without  num- 
ber are  created  ;  great  towns  propagate  con- 
tagion and  licentioufnefs ;  luxury  and  vice 
prevail ;  and,  together  with  them,  difeafe, 
poverty,  venality,  and  opprefljon.  And  there 
is  a  limit  at  which,  when  the  corruptions  of 
civil  fociety  arrive,  all  liberty,  virtue,  and 
happinefs  muft  be  loft,  and  complete  ruin 
follow.- — Our  American  colonies  are  at  pre- 
fent,  for  the  moft  part,  in  the  firft  and  the 
happieft  of  the  ftates  I  have  defcribed  •>  and 
they  afford  a  very  ftriking  proof  of  the  effects 
of  the  different  ftages  of  civilization  on  po- 
pulation. In  the  inland  parts  of  NORTH- 
AMERICA,  or  the  back  fettlements,  where 
the  modes  of  living  are  moft  iimple3  and  al- 

4.  moft 
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inoft  every  one  occupies  land  for  himfelf, 
there  is  an  increafe  fo  rapid  as  to  have  hard- 
ly any  parallel.  Aloog  the  fea-coaft,  where 
trade  has  begun  to  introduce  refinement  and 
luxury,  the  inhabitants  increafe  more  flowly : 
And  in  the  maritime  towns  (if  I  may  judge 
from  the  bills  of  mortality  at  BOSTON,  men- 
tioned in  page  200)  they  do  not  increafe  at 
all  (a). 

But  to  confine  my  thoughts  to  my  own 
country. — Here,  it  is  too  evident  that  we  are 
far  advanced  into  that  laft  and  worft  ftate  of 
fociety,  in  which  falfe  refinement  and  lux- 
ury multiply  wants,  and  debauch,  enflave, 
and  depopulate. ---Among  the  evils  of  this 
ftate,  and  the  caufes  of  depopulation,  I  have 
mentioned  the  accumulation  of  property.  As 
this  is  an  evil  which  has  been  for  fome  time 
increafing  among  us,  I  will  give  a  brief  ac- 
count of  its  tendencies  and  effects,  with  a 
view,  particularly,  to  the  prefent  circum* 
ftances  of  this  kingdom,  and  to  fome  ob- 
jedlions  which  have  beejn  ftarted. 

By  the  laws  of  Licmius,  no  Roman  was  to 
hold  more  than  fevenjugera  of  land.  "  Only 
"  revive,  fays  Mr.  Sufmilcb,  this  law,  or 
"  that  of  Romulus,  which  limited  every  Ro~ 
"  man  to  two  jugera,  and  you  will  foon 

(a]  Along  the  fea-coaft  they  double  their  own  num- 
ber in  about  35  years  ;  but  in  the  back-fettlements,  fn 
15  years.  See  EJJay  I.  page  206  ;  and  A  Difcourfe  on 
Ckriftian  Union>  by  Dr.  STYLES,  p.  109. 

f<  convert 
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"  convert  -a  barren  defart  into  a  bufy  and 
ce  crouded  hive."— The  doubts  of  fome  in- 
genious men  on  this  fubjecft.,  have^  indeed, 
greatly  furprized  me.     I  can  fcarcely  think 
of  a  more  evident  maxim*  than   that  "  the 
"  divifion  of  property  promotes  population." 
• — Let  a  tradl  of  ground  be  fuppofed  in  the 
hands  of  a  multitude  of  little  proprietors  and 
tenants,  who  maintain  themfelves  and  fami- 
lies by  the  produce  of  the  ground  they  oc- 
cupy, by  fheep  kept  on  a  common,  by  poul- 
try, hogs,  &c. j    and  who,    therefore,  have 
little  occafion  to  purchafe  any  of  the  means 
of  fubfiftence.     If  this   land  get?  into  the 
hands   of  a  few  great   farmers,   the  confe- 
quence  muft  be,  that  the  little  farmers  will 
be  converted  into  a  body  of  men  who  earn 
their  fubfiflence  by  working  for  others,  and 
xvho  will   be  under  a  neceility  of  going   to 
market  for  all  they  want.     And,  fubfiflence 
in  this  way  being  difficult,  families  of  chil- 
dren will  become  burdens,  marriage  will  be 
avoided,  and  population    will   decline*-— — - 
At  the  fame  time  there  will,  perhaps,   be 
more   labour,    becaufe  there   will   be  more 
compulfion  to  it.     More  bread  will  be  con* 
fumed,  and,  therefore,  more  corn    grown ; 
becaufe  there  will  be  lefs  ability  of  going  to 
the  price  of  other  food.     Parifhes,  likewife, 
will  be  more  loaded,  becaufe  the  number  of 
poor  will  be  greater.     And  towns  and  ma- 
Bufaitures  will  increafe,  becaufe   more  will 

be 
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be  driven  to  them  in  queft  of  places  and 
employments. — This  is  the  way  in  which 
the  engrofiing  of  farms  naturally  operates  : 
And  this  is  the  way  in  which,  for  many 
years,  it  has  been  actually  operating  in  this 
kingdom. 

It  deferves  particular  notice,  that  the  ob- 
fervations  now  fuggefted  {hew,  that  the  very 
caufes  which  produce  depopulation  among 
us,  may,  for  fome  time,  promote  tillage ; 
and  I  will  take  this  opportunity  to  add,  that 
they  will  alfo  account  for  the  following 
faft. — In  the  year  1697,  wheat  was  at  %L 
a  quarter,  and  other  grain  proportionably 
dear.  But  there  was  no  clamour,  and  the 
exportation  went  on.  See  a  valuable  and 
ufeful  Pamphlet,  entitled,  Three  Trails  oil 
the  Corn  Trade,  page  100,  107,  145.  At 
prefent,  though  the  quantity  of  money  ia 
the  kingdom  is  doubled^  when  wheat  is  at 
2  /.  8  s.  a  quarter,  and  in  general  before  any 
grajn,  except  oats,  gets  above  the  prices  at 
which  the  law  allows  a  bounty  on  exporta- 
tion, there  is  an  alarm,  the  poor  are  ftarv- 
ing,  infurredtions  begin,  and  the  exportation 
is  prohibited. — I  referred  to  this  fadl  in  the 
note,  p.  372  -,  and  the  true  reafon  of  it  feerns 
to  be,  that  the  high  price  of  bread  was  not, 
at  the  time  I  have  mentioned,  of  effential 
confequence  to  the  lower  people,  becaufe 
they  could  live  more  upon  other  food  which 
was  then  cheap ;  and  becaufe  alfo  being 

more 
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more  generally  occupiers  of  land,  they  wert 
lefs  under  a  neceflity  of  purchafing  bread. 
Whereas  now,  being  forced  by  greater  dif* 
faculties,  and  the  high  price  of  all  other 
food;  to  live  principally  or  folely  on  bread, 
if  that  is  not  cheap,  they  are  rendered  irica^ 
pable  of  maintaining  themfelves. 

In  confirmation  of  this  account,  I  will  beg 
leave  to  mention,  that,  though  during  the 
whole  lafl  century,  corn  (wheat,  rye,  oats, 
and  barley)  was  generally  dearer  than  it  has 
been,  at  an  average,  for  the  lail  40  years  ; 
yet  flem-meat  was  about  half  its  prelent 
price  :  And  that,  in  an  A5l  of  Parliament  of 
the  25th  of  Henry  VIII.  beef,  veal,  pork, 
and  mutton  are  mentioned  as  the  food  of  the 
poor,  and  their  price  limited  to  about  a  half- 
penny a  pound.  See  Mr.  Humes  Hiftory  of 
the  tfudors,  Vol.  II.  page  285.  Beef  and 
pork,  in  particular*  were  fold  in  LONDON 
at  two  pounds  and  a  half,  and  three  pounds 
for  a  penny  $  at  the  fame  time  that  wheat 
was  at  7  s.  and  8  /.  a  quarter  (a),  and  bore 

the 

(a]  Even  fo  far  back  as  the  year  1463,  the  price  of 
wheat  was  reckoned  not  too  high  at  6  s.  8*/.  per  quar- 
ter ;  nor  that  of  barley  at  3  s.  and  rye  at  4  s.  ;  for  it  was 
in  that  year  enacted,  that  the  importation  of  thefe  three 
forts  of  grain  fhould  not  be  allowed  till  they  got  above 
thefe  prices.  See  Mr.  Anderfotis  Chronological  Deduction 
of  Commerce^  Vol.  I.  page  280. 

By  a  Statute  of  I  Philip  and  Mary,  1553,  leave 'was 
given  to  export  thefe  three  kinds  of  grain  till  they  rofe 
to  thefe  prkes.  lb.  p.  387. 

By 
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the  fame  proportion  to  the  price  of  flefli  as 
it  would  bear  now,  were  it  at  about  4/.  a 

quarter* 

By  an  ordinance  in  1563,  the  exportation  prices  were 
fixed  to  10  s.  per  quarter  for  wheat  ;  8  s.  for  rye,  peafe, 
and  beans  ;  and  6  s.  8  d.  for  malt.  —  And  in  1593,  to  I  /. 
for  wheat  ;  1  3  s.  4  d.  peafe  and  beans  •>  and  1  2  s  .  barley  and 
malt.  Ib.  p.  401  and  442* 

PRICES  per  QJJ  A  R  T  E  R, 

Of  Wheat.          Of  Malt. 

/.   s.  d.        L  3.  d. 

In  J49i>  6  14  8  —  —o  o 

1494,  o    4  o  --  o  o 

1504,  o    5  8  -  o  o 

1512,  o    6  2- 

1521,  i     o  o 

rom  1,553  to  —  J556>  o     8  o 

Before  harveft,  in  1557$  2  J3  4"  —  ~2  4  °~  —  ~°  06  'O 

After    harveft,  in  1557,  o     8  o  --  o  5  o—  -~-Q  10  o 

1560,  o    8  o  --  o  5  o 

Before  harveft,  in  1574,  2  16 

After    harveft,  in  1574,  I     4 

1587,  3     4 

A  dearth  occasion-  1504,  2  16  o—  —  —  o  o  o 


ed  by  exceflive 

exportation  ;  & 

in  1596  by  great  *$&>  4.   °  o -i  °  8 o  oo  o 

rains  ^597?  5     4  o— — 2  6  4 -o  oo  O 

AVERAGE  PRICE, 

From  1606  to  —  1706,  i   1 8  6 i  2  o o  oo  o 

From  1707  to  —  1765,"  I   12  6 1   i  9 o  oo  o 

From  1766  to  —  1772,  2     3  6* o  o  o- o  19  a 

See  Bp.  Fleet  wood's  Chrsnicon  Prethfum,  from  p.  113  to 
p.  124.  And  Three  Trafls  on  the  Corn  Trade,  p.  98,  &c. 

C  c  Witfc 
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quarter.     See  Cbronicon  Pretiofum,  p.  1 i6.—~ 
It  appears,  indeed,  that   our   ancestors  took 

great 

With  thefe  prices  of  corn  let  us  compare  the  prices  of 
fleft),  at  two  or  three  different  periods. 

In  I5i2^lhe  price  of  wheat  was  from  5*.  %d.  to  6*.  8^7. 
in  Ybrkjhire-.  See  the  Regulations  and  Eflablijhment  of  the 
Houjhofd  of  Henry  Algernon  Percy,  the  fifth  Earl  of  Nor- 
thumberland^ at  his  Caftles  of  Wrefill  and  Lekingfield^  In 
Yorkjhire^  begun  Anno  Dom.  1512,  page  2,  4.  Let  us 
call  the  mean  price  6  s.  2  d.  The  price  of  malt  was  4  s* 
and  of  oats'.  2  j.  We  may  therefore  reckon,  that  the 
nominal  price  of  grain  at  this  time  was  about  a  feventh  of 
its  nominal  price  for  the  laft  20  years. 

The  price  of  a  fat  ox  at  the  fame  time,  and  in  the 
fame  county,  was  135.  4^5  of  a  lean  ox,  8  j  ;  of  a 
weather,  i  s.  Sd;  of  a  calf,  i  f.  8-Jj  of  a  hog,  2  s.  Ib. 
p.  5.  6,  7. — The  nominal  price  of  meat,  therefore,  was 
no  more  than  about  a  i5th  of  its  prefent  price,  and  bore 
the  fame  proportion  to  the  price  of  corn  that  it  would 
now  bear,  were  it  at  half  its  prefent  price. — A  like  in- 
ference may  be  drawn  from  comparing  the  following 
prices  : 

Wheat,  in  1549,  was  a^out  12  s.  per  quarter  in  LON- 
DON.  Malt,  lOs.  Barley,  95.  Rye,  6  s.  6  d.  Oats, 
4-r.- — A  middling  ox,  il.iSs.  A  weather,  35.  But- 
ter, three  farthings  and  a  penny  a  pound.  Cheefe,  a  half- 
penny a  pound.  See  Mainland's  Hiftory  of  London,  page 


In  1574,  there,  was  a  great  dearth,  and  wheat  was, 
<c  before  harveft,  at  2 /.  16  s.  per  quarter  ;  and  beef  at 
"  Lammas  fo  dear,  as  to  be  fold  at  twopence- halfpenny 
<c  a  pound."  See  Chronicon  Pretiofum^  p.  123.  That  is, 
beef  compared  with  wheat,  was  at  leaft  one  half  cheaper 
than  it  is  now. 

In  1445,  wheat  was  at  45.  6d.  per  quarter.  In  1447, 
at  8  s.  In  1448,  at  6  s.  8  d.  In  1449,  5  s. — A  bullock, 
in  1445,  5s-  A  fheep,  2  s.  5^4  A  hog,  i  s.  n  d.~ 
— . — Fine  cloth  for  furplices,  in  1446,  8  d.  per  elL 
CJoathing  for  a  year,  at  the  fame  period,  of  a  common 

fervant,. 
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great  care  to  keep  the  price  of  fiefh  low  for 
the  poor;  and  this  was  one  of  the  reafons  of 
the  many  proclamations  publiihed  by  Queen 
Elizabeth,  'James\.  and  Charles  I.  againft 
eating  flefh  in  Lent  and  on  fifh  days ;  and 
againft  the  ereclion  of  new  buildings  in  Lan~ 
tfon>  and  the  refidence  in  it  of  the  nobility 
and  gentry. 

The  reafon  now  afligned  accounts  farther 
for  the  great  variations  in  the  price  of  grain 
which  ufed  to  take  place  formerly.  Thefe 
werefuch  as  could  not  be  now  endured  ;  but, 
bread  being  then  lefs  a  neceffary  article  of 
fubliftence,  they  were  lefs  felt  and  regarded. 

I  have  taken  for  granted,  in'thefe  obfer- 
vations,  that  the  quantity  of  ground  brought 

fervant  of  husbandry,  3  s.  ^d.  Of  a  chief  carter  and 
fhepherd,  4*.  Of  a  bailiff  of  hufbandry,  5  s.  I b.  page 
108,  109,  i6Oi — Cloatbing,  therefore,  at  this  time,  feems 
tp  have  been  cheaper  in  comparifon  of  the  price  of  corn 
than  even  flefh. 

The  weight  of  filver  coin  formerly,  to  the  weight  of 
filver  coin  of  the  Tame  denosnination  now^  was  from 
1461  to  1509,  as  62  to  .37-.  From  1509  to  1543,  as 
62  to  45.  From  1552  to  1600,  as  62  to  60.  And 
from  1600  to  the  present  time,  as  62  to  62.  But  no- 
thing depends  on  this  in  the  prefent  enquiry ; -the  ob- 
je£t  of  which  is,  not  the  proportion  of  the  prices  of  the 
different  articles  of  fubfiftence  now  to  their  prices  for- 
merly, but  the  proportion  TO  ONE  ANOTHER  of  their 
prices  now^  in  comparifon  with  the  fame  proportion  for- 
merly. And  this  may  be  as  well  deduced  from  the  nomi- 
nal as  from  the  abfolute  prices. — Thus.  The  price  of 
bread  now  is  nearly  the  fame  that  it  was  100  years  ago  ; 
but,  in  comparifon  with  the  price  of  beef  and  mutton,  it 
is  at  leaft  one  half  cheaper. 

C  c  2  under 
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under  tillage  in  this  kingdom  is  now  more 
than  ever  it  was.  This  is  generally  believ- 
ed -,  and,  if  true,  the  caufes  of  it  have  been 
thofe  I  have  mentioned,  in  conjunction  with 
the  encouragement  given  to  the  growth  of 
corn  by  the  bounty  on  exportation,  and  the 
increafe  of  luxury  occafioning  an  increafe  of 
horfes,  and  rendering  even  the  poor  averfe 
to  all  bread  except  that  made  of  the  (a)  fineft 
flour.  But,  perhaps,  the  fact  may  not  be 
fo  certain  as  fome  think  it.  At  leaft,  there 
is  reafon  to  apprehend,  that  whatever  the  in- 
creafe of  tillage  might  have  been  for  50  or 
60  years  after  the  Revolution,  it  is  now  at 
an  end.  —  I  have  lately  received  an  account 
of  a  large  common  field  in  Leicejterfiire, 
which  ufed  to  produce  annually  800  quarters 
of  corn,  befides  maintaining  200  cattle  ;  but 
which  now,  in  confequence  of  being  inclo- 
fed  and  getting  into  few  hands,  produces 
little  or  no  corn  5  and  maintains  no  more 
cattle  than  before,  though  the  rents  are  con- 
fiderably  advanced.  —  This  is  only  one  in- 
ftance  among  many  of  an  evil  that  has  been 
prevailing  for  fome  time,  and  which  is  the 
general  effect  of  the  laws  for  inclofing  open 


(a)  Bread  made  of  bran,  and  even  of  peafe  and 
was  formerly  not  uncommon  among  the  lower  people. 
But  no  diftrefles  could  force  them  now  to  eat  fuch  bread, 
or  even  to  live  upon  rice9  though  the  food  of  a  confider- 
able  part  of  the  reft  of  mankind.  See  the  Earl  of  Nor- 
thumberland'; Houjbold  Book,  Preface,  p.  13,  &c. 

fields.— 
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fields. — In  Northampton/hire  and  Leicefterjhire,  in- 
clofing  has  greatly  prevailed ;  and  mod  of  the 
new-inclofed  lordfhips,  fays  a  very  fenfible  writer, 
**  are  turned  into  pafturage;  in  confequence  of 
M  which,  many  lordfhips  have  not  now  50  acres 
w  ploughed  yearly,  in  which  1500,  oratleaft  1000 
*'  were  ploughed  formerly  ;  and  fcarce  an  ear  of 
**  corn  is  now  to  be  feen  in  fome  that  bore  hundreds 
"  of  quarters. — And  fo  feverely  are  the  effects  of 
"  this  felt,  that  worfe  wheat  has  been  lately  fold 
"  in  thefe  counties  on  an  average,  at  7  s.  and 
"•  75*.  6d.  the  Wmchefter  bufhel,  for  many  months 
16  together,  than  ufed  to  be  fold  at  3^.  6d.  and 
"  4-s.  And  $s.  and  55.  6d*  has  been  given  for 
"  malt  that  has  been  ufually  bought  there  at  little 
**  more  than  half  a  crown."  See  a  pamphlet, 
entitled,  An  Enquiry  into  the  Reafons  for  and  againfi 
inclofing  Open  Fields,  by  the  Rev.  Mr.  Addington. 
Publifhed  for  Mr.  Buckland^  Pater-nofter  Row.  — 
In  the  counties  of  Northampton  and  Lezcefter,  fays 
the  fame  writer,  p.  43,  "  the  decreafe  of  the  in- 
**  habitants  in  almoft  all  the  inclofed  villages  in- 
<c  which  they  have  no  confiderable  manufadture, 
<c  is  obvious  to  be  remarked  by  every  one  who 
"  knew  their  ftate  20  or  30  years  ago,  and  fees 
*4  them  now ;  and  that  to  a  degree  that  cannot 
cc  but  give  every  true  friend  to  his  country  the 
cc  mod  fenfible  concern.  The  ruin  of  former 
*c  dwelling-houfes,  barns,  ftables,  &c.  fhew  every 
"  one  who  pafles  through  them  that  they  were 
<c  once  better  inhabited.  A  hundred  houfes  and 
"  families  have  in  fome  places,  dwindled  into 
"  eight  or  ten. — The  landholders,  in  moft  parifhes 
"  that  have  been  inclofed  only  15  or  20  years,  are 
ic  very  few  in  comparifon  of  the  numbers  who 
C6k  occupied  them  in  their  open  field  ftate.  It  is 
C  c  3  "  no 


390      SUPPLEME.  N  T. 

**  no  uncommon  thing  to  fee  four  or  five  wealthy 
<c  graziers  engrofiing  a  large  inclofed  lordmip, 
"  which  was  before  in  the  hands  of  20  or  30  farm- 
"  era,  and  as  many  fmaller  tenants  or  proprietors. 
**  All  thefe  are  hereby  thrown  out  of  their  livings 
*c  with  their  families,  and  many  other  families 
"  which  were  employed  and  fupported  by  them." 
Ib.  p.  37.  See  an  account  of  Norfolk,  in  fome 
refpe&s  fimilar  to  this,  in  my  Appeal  to  the  Public 
en  the  Subjeft  of  the  National  Dcbt^  p.  93,  &c.  I 
can  fcarcely  think  of  any  thing  that  mould  be  more 

alarming  than  fuch  accounts. How  aftonifhing 

is  it  that  our  parliament,  inftead  of  applying  any 
remedy  to  thefe  evils,  mould  chufe  to  promote 
them,  by  patting  every  year,,  bills  almoft  without 
number,  for  new  inclofures  ?  (a) 

The  device,  fays  Lord  Bacon?  (Effays,  civil 
and  moral,  Seel.  20.)  "•  of  King  Henry  VII.. 
"  was  profound  and  admirable,  in  making, 
"  farms  and  houfes  of  huibandry  of  a  (land- 

(a)  I  have  here  in  view  inclofures  of  bpen  fields  and  lands 
already  improved.  It  is  acknowledged  by  even  the  writers 
in  defence  of  inclofures,  that  thefe  diminim,  tillage,  increafe 
the  monopolies  of  farms,  raife  the  prices  of  provifions,  and" 
produce  depopulation.  Such  inclofures,  therefore,  however 
gainful  they  may  be  at  prefent  to  a  few  individuals,  are 
undoubtedly  pernicious.  —  On  the  contrary.  Inclofures  of 
fwajle  lands  and  commons  would  be  ufeful,  if  divided  into  fmali 
allotments,  and  given  up  to  be  occupied  at  moderate  rents  by 
the  poor.  But  if,  befides  leflening  the  produce  of  fine  wool,, 
they  bear  hard  on  the  poor  by  depriving  them  of  a  part  of 
their  fubfiftence,  and  only  go  towards  increafing  farms  already 
too  large,,  the  advantages  attending  them  may  not  much  ex- 
ceed the  difadvantages.: — He  that  would  better  inform  himfelf 
on  this  fubjeft,  mould,  befides  Mr.  Addingtoits  pamphlet 
written  againft  inclofures,  read  another  written  for  them,  and 
entitled,  The  Advantages  and  D '// advantages  of  inclojing  Wajle 
Lands  and  Open  Fields  impartially  Jlated  and  cwjidered.  By  a 
Country  Gentleman. 

7  «  ardj. 


SUPPLEMENT.      39* 

**  ard;  that  is,  maintained  with  fuch  a  pro- 
"  portion  of  land  to  them,  as  may  breed  a 
V  fubjecl:  in  convenient  plenty  and  no  fer- 
"  vile  condition,  and  to  keep  the  plough  in 
"  the  hands  of  the  owners  and  not  hire- 
"  lings'' — Inclofures,  fays  the  fame  great 
writer,  (in  his  Hiftory  of  the  Reign  of  Henry 
the  Seventh]  "  began  at  that  time  (or  in  1489) 
"  to  be  more  frequent,  whereby  arable  land 
"  was  turned  into  pafture,  which  was  eafily 
"  managed  by  a  few  herdfmen.  This  bred 
"  a  decay  of  people.  In  remedying  this  in- 
"  convenience,  the  King's  wifdom  and  the 
"  Parliament's  was  admirable.  Inclofures 
"  they  would  not  forbid ;  and  tillage  they 
<c  would  not  compel;  but  they  took  a  courfe 
<€  to  take  away  depopulating  inclofures,  and  de-* 
<s  populating  pafturage  by  confequence.  The 
^  ordinance  was,  that  all  houfes  of  hufban- 
«  dry,  with  20  acres  of  ground  to  them, 
*c  {hould  be  kept  up  for  ever,  together  with 
fe  a  competent  proportion  of  land  to  be  oc- 
"  cupied  with  them,  and  in  no  wife  to  be 
*'  fevered  from  them.  By  thefe  means,  the 
"  houfes  being  kept  up,  did,  of  neceffity, 
"  enforce  a  dweller;  and'  the  proportion  of 
"  land  for  occupation  being  alfo  kept  up, 
"  did,  of  neceffity,  enforce  that  dweller  not 
"  to  be  4  beggar  (a)."  The  ftatute  here 
mentioned  was  renewed  in  King  Henry  the 
Eighth's  time ;  and  every  perfon  who  con- 

-(*}  See  Lord  Bacon's  Works,  Vol.  III.  p.  431. 

C  c  4  verted 
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verted  tillage  into  pafture  fubjecled  to  a  for* 
feiture  of  half  the  land,  till  the  offence  was 
removed.  See  Mr.  Anderfons  Chronologi- 
cal Deduction  of  Commerce,  Vol.  I.  page 

347. In  a  law  of  the  25th  of  the  fame 

reign,  it  is  fet  forth,  "  that  many  farms,  and 
*(  great  plenty  of  cattle,  particularly  fheep, 
f '  had  been  gathered  into  few  hands,  where- 
"  by  the  rents  of  lands  had  been  increafed, 
"  and  tillage  very  much  decayed*,  churches 
f c  and  towns  pulled  down  ;  the  price  of  pro- 
"  vifions  exceflively  enhanced,  and  a  mar- 
"  vellous   number  of  people  rendered  inca- 
"  pable  of  maintaining  themfelves  and  fa- 
"  rnilies ;    and,  therefore,    it  was   enacted, 
"  that  no  perfon   fhould  keep  above  2000 
'  "  fheep,    nor  hold  more  than  two  farms" 
Ib.  p.  363.— In  the  3d  of  Edw.  VI.  a  bill  was 
brought  in  for  the  benefit  of  the  poor,  for  re- 
building decayed  farm  houfes,  and  maintain- 
ing tillage  againft  too  much  inclojing.     Parlia- 
mentary Hift.  Vol.  III.  p.  247. — In  the  year 
1638,  there  was   a  fpecial  commiffion  from 
Charles  I.  for  enforcing  the  ftatute  of  the 
30th  of  Elizabeth,  by  which  no  cottage  was 
allowed  in    any   country   place,  without  at 
leaft  four  acres  of  land  to  it,  to  prevent  the 
increafe  of  the  poor,  by  fecuring  to  them  a 
maintenance  j  nor  were  any  inmates  allowed 
in  any  cottage  to  fecure  the  full  cultivation  of 
the  land,  by  diffufing  the  people  more  over  it. 
pee  Rymefs  Feed*  20.  256,  and  340.— r-By  an 

Aft 
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Aft  in  Cromwell's  time,  no  new  houfe  was  to 
be  built  within  ten  miles  of  LONDON,  unlefs 
there  were  four  acres  of  land  occupied  by  the 
tenant.  Parliamentary  Hi/lory,  Vol.  XXI. 

Such  was  the  policy  of  former  times. — 
Modern  policy  is,  indeed,  more  favourable  to 
the  higher  claffes  of  people  ;  and  the  confe- 
quence  of  it  may  in  time  prove,  that  the 
whole  kingdom  will  confift  of  only  gentry 
and  beggars,  or  of  grandees  zndjlaves. 

I  cannot  conclude  this  Poftfcript  without 
adding  one  farther  obfervation  which  has 
ftruck  me  on  the  prefent  fubjeft. — As  in  for- 
mer times  the  numbers  of  the  occupiers  of 
land  was  greater,  and  all  had  more  oppor- 
tunities of  working  for  tbemfelves,  it  is  rea- 
fonable  to  conclude,  that  the  number  of 
people  willing  to  work  for  others,  muft  have 
been  fmaller,  and  the  price  of  day-labour 
higher.  This  is  now  the  cafe  in  our  Ame- 
rican colonies  j  and  this  likewife,  upon  en- 
quiry, I  find  to  have  been  the  cafe  in  this 

country  formerly. The  nominal  price  of 

day-labour  is  at  prefent  no  more  than  about 
four  times,  or  at  mo&jive  times  higher  than 
it  was  in  the  year  15/4.  But  the  price  of 
corn  (a)  is  feven  times,  and  of  flefh-rneat  and 
rayment  vbo\\t  fifteen  times  higher.  See  the 

(a]  See  Chronicon  Prettofum,  Chap.  V.  From  whence, 
compared  with  the  account  in  Chap.  IV.  of  the  price  of 
corn  and  other  commodities,  for  the  laft  6co  years, 
abundant  evidence  for  what  I  have  here  obferved,  may- 
be colleaed. 

note, 
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note,  p.  385.— So  far,  therefore,  has  the  price 
of  labour  been  from  advancing  in  proportion 
to  the  increafe  in  the  expences  of  living,  that 
it  does  not  appear  that  it  bears  now  ba/fihs 
proportion  to  thofe  expences  that  it  did  for- 
merly. 

Upon  the  whole.  The  circumftances  of  the 
lower  ranks  of  men  are  altered  in  almoft  every 
refpedl  for  the  worfe.  From  little  occupiers 
of  land,  they  are  reduced  to  the  ftate  of  day* 
labourers  and  hirelings  j  and  at  the  fame  time 
their  fubfiftence  in  that  ftate,  is  become  more 
difficult,  in  confequence  of  the  caufe  juft  af- 
figned  ;  and  alfo  of  luxury,  which  has  ex- 
tended its  influence  even  to  them,  tho'  ftarv- 
ing,  and  rendered  tea,  fine  wheaten  bread, 
and  other  delicacies,  neceffary  to  them,  which 
were  formerly  unknown  among  them. 
Such  a  change  cannot  but  draw  after  it  irnr- 
portant  confequences.  It  is  the  lower  peo- 
ple chiefly  that  pay  the  taxes  of  a  ftate,  fight 
its  battles,  carry  on  its  commerce,  and  main- 
tain its  fplendor.  In  every  country,  the 
higher  ranks  are  a  very  fmall  body,  compar- 
ed with  them.  Even  in  this  country,  where 
their  numbers  are  probably  much  leilened, 
they  are  ftill  more  the  majority  than  is  com- 
monly imagined ;  for,  from  the  returns 
made  by  the  furveyors  of  the  houfe  and  win- 
dow-duties, itappears,  that  THREE-FOURTHS 
of  all  the  houfes  in  the  kingdom  are  houfes 
not  having  more  than  /even  windows. 

Addi- 
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Additional  OBSERVATIONS 

CONCERNING 

The  SCHEMES  of  the  SOCIETIES  for 
providing  Annuities  for  Widows, 
and  for  Perfons  in  Old  Age. 

0 

TH  E  following  fhort  and  eafy  method 
has  occurred  to  me  of  trying  the  fuf- 
ficiency  of  all  fuch  fchemes  as  thofe  of  the 
LONDON  Annuity,  and  the  Laudable  Socie- 
ties for  the  benefit  of  widows. 

In  an  adequate  fcheme  it  can  make  no  dif- 
ference whether  the  annuities  themfelves  are 
paid,  or  the  value  of  them  in  a  fingle  pay- 
ment at  the  time  they  become  due. — Sup- 
pofethen  afocietyjuft  eftablifhed,confiftingof 
600  members,  all  married  men  at  the  age  of 
40,  each  of  whom,  befides  one  payment  in 
hand,  is  to  make  an  annual  payment  of  five 
guineas.  Suppofe  alfo  their  wives  of  the  fame 
age,  and  every  widow  to  be  entitled,  on  the 

day 


396      SUPPLEMEN  TV 

day  her  hulband  dies,  to  a  life-annuity  of  20 /. 
the  firft  payment  to  be  made  at  the  end  of' 
half  a  year. — Suppofe  further,  that  the  fo- 
ciety  is  to  be  kept  up  for  ever  to  600  mem- 
bers, by  admitting  new  ones  at  the  age  of 
40,  as  old  ones  drop  off. — In  the  firft  year 
(according  to  Tables  III,  IV,  and  V.  Ap- 
pendix) twelve  members,  at  leaft,  will  die, 
and  leave  twelve  widows,  each  entitled  to 
20  /.  per  annum.  The  value  of  fuch  an  an- 
nuity to  commence  at  the  end  of  half  a  year, 
the  age  being  40,  is  14!  years  purchafe, 
by  Table  III.  Appendix,  reckoning  intereft 
at  3!  per  cent.  The  value,  therefore,  of  12 
fuch  annuities ;  that  is,  the  whole  amount 
of  the  fums  becoming  payable  during  the 
courfe  of  the  firft  year,  is  3480 /. — The  an- 
nual contribution  is  600  times  5  guineas,  or 
31507.  and  this,  together  with  its  intereft 
for  about  half  a  year,  or  32057.  is  all  that 
fuch  a  fociety  could  be  poflefled  of  to  bear 
an  annual  expence  of  3480  7, -^-It  appears, 
therefore,  that,  in  order  to  fupport  the  ex- 
pence  of  the  fuppofed  annuities,  the  annual 
contribution  of  each  member  ought  to  have 
been  more  than  five  guineas. 

In  a  fimilar  way  it  may  be  proved,  that 
neither  is  fuch  an  annual  contribution  an. 
adequate  fupport  to  an  annuity  of  io7.  if  a 
member  lives  one  year,  15  7.  if  he  lives  two 
years,  and  21  7.  if  he  lives  three  years.  This 
will  appear  from  the  following  account ;  into 

which 
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which  I  have  not  taken  the  contributions  of 
the  firft  members  at  the  beginning  of  the, 
firft  year,  becaufe  I  fuppofe  them  fcarcely 
fufficient  to  bear  all  the  expences  of  manage- 
ment during  the  whole  duration  of  the  fo- 
ciety :  But  the  firft  contributions  or  pay- 
ments in  hand,  of  all  fubfequent  members 
are  included,  thefe  being  neceffary  to  render 
the  fum  of  the  annual  contributions  con- 
ftantly  31507.  as  the  account  fuppofes. 


32607. 
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326o/.  —  The  STOCK  of  the  fociety  at  the  CIN} 
of  the  2d  year,  being  the  contribu- 
tion of  600  members  at  the  end  of 
the  firjl  year,  together  with  the  in- 
tereft for  a  year. 

Deduct  17107. —-The  value  of  12  life-annuities,  of 

_ io/.  each,  to  12  widows,  aged  41, 

left  in  the  courfe  of  the  2d  year,  at 
14^  years  purchafe. 

Remains  1550  7. 

Add  -  32607. — •  The  contribution  of  600  members 
at  the  end  of  the  2d  year,  together 
with  its  intereft  for  a  year. 

Add     -       54 /.  —  Intereft  at  3-  of  15507.  for  a  year. 

Sum    -     48647.  —  STOCK  at  the  end  of  three  years. 

Deduct  252O/.  —  Value  of  12  annuities,  i$l.  each, 
'  to  12  widows,  aged  42,  left  in  the 

courfe  of  the  3d  year,  at  14  years 
puchafe. 

Remains  2  3447. 

Add  -  32607. — Contribution,  together  with  its  in- 
tereft, for  the  4th  year. 

Add      -       827.  —  Intereft  of  23447.  for  a  year. 

Sum    -    56867.  —  STOCK  at  the  end  of  four  years. 
Deduct    34657.  —  Value  of  12  annuities  of  21  /.  each,1 

— to   12   widows,   aged  43,  left  the 

4th  year,  at  13 J  years  purchafe  (a.) 
Remains  22 21 7. 

Add    -    32607.  —  Contribution,  together  with  its  in- 
tereft, for  the  5th  year. 
Add     -       787.-—  Intereft  of  2221 7.  for  a  year. 

5559^  —  STOCK  at  the  end  of  Jive  years. 

(a)  A  fociety  that  chofe  thus  to  pay  the  values  of  the  annw- 
ties  at  the  time  they  became  due,  inltead  of  the  annuities  them- 
felves,  would  enjoy  particular  advantages ;  for  little  or  nothing 
would  depend  on  the  improvement  it  made  of  money  ;  and 
time  would  foon  determine  whether  it  went  on  an  adequate 

plan. A  proof  of  the  fame  nature  with  that  here  given, 

may 
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It  muft  be  obferved,  that  the  ftock  laft 
given,  is  lefs  than  that  immediately  preced- 
ing it;  and  that,  confequently,  in  5  years, 
the  fociety  muft  begin  to  run  out,  and  the 
annual  contributions  appear  to  be  infuffici- 
ent. 

The  firft  members  will  leave  much  the 
fame  number  of  widows  every  year,  for  a 

may  be  deduced,  by  considering  thefe  focieties  as  bodies 
of  men  united  for  the  purpofe  of  afluring  to  one  another, 
from  year  to  year,  annuities  for  their  widows  ;  and  the 
way  of  finding  the  value  of  fuch  an  aflurance  is,  to  multi- 
ply the  value  of  the  annuity,  by  the  probability  that  it  will 
become  payable  in  the  courfe  of  the  year. — For  inftance, 
Let  the  member's  age,  and  alfo  his  wife's,  be  40.  Let 
the  annuity  be  20  /.  per  ann.  for  life,  or  an  annuity  whofe 
prefent  value  is,  by  Table  VI.  (reckoning  intereft  at  3! 
per  cent.)  14  years  purchafe  ;  that  is,  280 /.  The  pro- 
bability that  a  perfon  at  the  age  of  40  will  die  in  a  year, 
and  that  his  wife  of  the  fame  age  will  live  a  year  j  or,  in 
other  words,  the  probability,  that  fuch  a  member  will 
leave  a  widow  in  the  couife  of  the  year,  is,  by  Tab.  Ill* 
•^  multiplied  by  ££*,  or  .0198.  (See  p.  18  and  23,) 
That  is  ;  there  will  be  the  odds  of  nearly  49  to  I,  againft 
fuch  a  member  leaving  a  widow  in  the  courfe  of  the  year* 
The  value  of  the  afiurance,  therefore,  is  .0198,  multi- 
plied by  280,  or  the  foth  part  of/.  280  ;  that  is,  5/.  us. 
—In  the  fame  manner  the  value  of  a  like  aflurance  for  4 
year  at  any  other  ages  may  be  eafily  calculated.  At  the 
age  of  35,  it  is  5  /.  7  s.  At  the  age  of  45,  it  is  6  /.  7  s . 
The  value,  therefore,  increafes  continually  with  age  5 
and,  if  given  in  an  annual  payment  conftantly  the  fame^ 
which  is  the  cafe  in  thefe  focieties,  it  ought  to  be  greater 
than  the  annual  payment  due  for  one  year  at  the  com- 
mencement of  the  aflurance. 

Five  guineas  per  annum^  therefore,  is,  demonftrably,  an 
inefficient  payment  from  a  married  man  for  a  life-an- 
nuity of  20  /.  to  his  widow. 

i  few 
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few  of  the  firft  years  of  the  fcheme.  Aftef 
the  firft  year  alfo,  the  members  admitted  to 
fupply  vacancies,  (about  24  annually)  will 
begin  to  leave  widows ;  and,  as  the  whole  col- 
ledive  body  (fuppofed  to  be  kept  up  to  600) 
will  be  continually  growing  older,  the  deaths 
among  them,  and  confequently  the  number 
of  widows  left  annually,  will  be  continually 
increafing ;  whereas  I  have  fuppofed  them 
to  remain  the  fame. — This  calculation,  there- 
fore, is  as  favourable  as  it  ought  to  be ;  and 
every  one  who  will  examine  it  muft  be  con- 
vinced,  whether  acquainted  or  not  with  the 
method  of  mathematically  inveftigating  the 
values  of  life-annuities  depending  on  fur- 
vivorfhips,  that  all  that  the  ibcieties  now 
fubfifting  promife  to  widows  more  than  2G/< 
or  at  moft  20  guineas  per  annum  9  for  an  an- 
nual contribution  of  5  guineas,  can  have  no 
permanent  fupport ;  and,  if  paid  to  prefent 
annuitants,  muft  be  fo  much  taken  away 
from  fome  future  annuitants.  And  this  ap- 
pears too  on  the  fuppofitions,  that  there  is 
no  difference  of  age  between  men  and  their 
wives,  that  money  is  improved  perfectly  at 
compound  intereft,  and  that  the  probabili- 
ties of  life  among  females  are  not  higher 
than  among  males. — How  melancholy  then 
is  it  to  think  of  the  encouragement  that  has 
been  given  to  thefe  ibcieties?  —  There  are 
now  in  almoft  every  part  of  this  kingdom, 
fome  inftitutions  or  other  of  this  kind,  form- 
i  ed 
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fed  ju'ft  as  fancy  has  dictated,  without  any 
knowledge  of  the  principles  on  which  the 
values  of  life-annuities  and  reveriions  ought 
to  be  calculated  (a).  I  can,  however,  with 
pleafure,  acquaint  the  public,  concerning 
the  two  LONDON  focieties^  of  which  I 
have  taken  more  particular  notice,  thar,  con- 
lifting  in  general  of  gentlemen  of  character 
and  fenfe,  they  have  liftened  to  the  infor- 
mation which  has  been  offered  them  ^  and, 
in  confequence  of  it,  either  have  already,  or 
probably  will  foon,  refolve  on  fuch  amend- 
ments of  their  plans  as  may  render  them 
permanently  and  effeclualiy  the  means  of  die 
good  intended  by  them  (Z>). 

I  wi(h 

(d)  There  is  a  fociety  held  at  the  Nags-bead  Tavern, 
Leadenhall-Jlreet,  called  the  AMICABLE  ASSOCIATION, 
for  the  benefit  of  widows  and  children,  eftablifhed  July  7, 
1767;  which,  for  no  more  than  an  annual  payment  of 
two  guineas,  not  only  promifes  the  very  annuity  menti- 
oned above  to  the  widows  of  members,  but,  if  they  leave 
no  widows,  to  their  children  alfo  'till  they  arrive  at  the 
age  of  fourteen  years,  befides  5  /.  towards  putting  them 

to   apprenticefhips. There   are,  I  am  afraid,  feveial 

more  fuch  wretched  inftitution-s  in  LONDON  ;  befides 
many  fcattered  every  where  in  the  country. 

(/>)  The  London  Annuity  Society,  inflead  of  promifing 
annuities  of  30 /.  to  widows,  if  a  member  lives  fe-ven 
years,  and  of  40 /.  if  he  \\vzsffteen  years,  now  offer  only 
an  advance  to  30  /.  per  ar,n.  if  a  member  furvives  the 
laft  of  thefe  periods.  This  makes  a  very  confiderable 
amendment,  but  it  is  not  fufficient ;  for  the  demonflra- 
tions  in  this  work,  and  efpecially  that  in  the  note, 
page  399,  may  allure  them,  that  their  contributions 
D  d  will 
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I  wifli  I  could  fpeak  with  the  fame  fatisr- 
faclion  of  the  aflbciations  in  LONDON  for  pro- 
viding for  Old  Age.  It  is  true,  they  are  like- 
vvife  endeavouring  to  reform;  but  in  general, 
as  far  as  I  know  any  thing  of  them,  fo  feebly 
and  ineffectually  as  to  leave  little  room  to 
doubt,  but  they  will  remain  what  they  at  pre- 
fent  undoubtedly  are,  SCHEMES  OF  FRAUD 

AND  THEFT. Some  of  them,  in  confe- 

quence  of  advancements,  iince  the  firft  pub- 
lication of  this  work,  require  now  from  thofe 
who  apply  for  admiffion  higher  contributions 
than  thofe  recited  in  the  4th  Seel:.  Chap.  II. 
of  this  work.  But  they  ought  to  remember, 
that  'till  all  who  have  hitherto  contributed 
too  little,  have  either  advanced  their  contri- 
butions and  paid  the  compenfation-money 
mentioned  in  page  1 16,  or  confented  to  fuch 
deductions  from  their  annuities,  as  (hall  be 
proportioned  to  the  deficiencies  in  their  pay- 
ments :  They  ought,  I  fay,  to  remember, 
that  'till  this  is  done,  a  reformation  that 
went  even  fo  far  as  to  require  \hefull  values 

will  bear  nothing  beyond  the  firft  annuity  they  promife, 
or  20  A  if  a  member  lives  one  year  ;  and  that  as  far  as  they 
give  any  encouragement  to  expe£t  more,  they  raife  falfe 
jand  unjuft  hopes. — The  Laudable  Society  for  the  benefit 
of  widows,  refolved,  about  two  months  ago,  at  a  gene- 
ral meeting,  on  a  perfect  reformation.  But  I  am  juft 
now  informed,  that  through  an  unhappy  infatuation, 
they  have  lately  revoked  their  refolution.  I  muft,  how- 
ever, flill  hope,  that  the  efforts  of  the  wifer  part  of  this 
ibciety  will  tome  time  or  other  meet  with  fuccefs. 

of 
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of  the  annuities  from  all  future  members^ 
would  do  them  no  great  fervice.— The  truth* 
however,  is,  that  reckoning  intereft  at  3! 
per  cent,  their  contributions  are  ftill,  in  ge- 
neral, near  a  half  below  what  they  ought  to 
be  (a].  Is  it  poffible  then  to  fpeak  of  thefe 
focieties  with  too  much  feverity  ?  Can  any 
benevolent  perfon  fee  them,  without  con- 
cern, going  on  with  fchemes  that  have  been 
demonftrated  to  be  inefficient,  and  fare  td 
end  in  confufion  and  calamity  ?— The  Pro- 
vident Society  boafts,  that  it  confifts  of  1280 

(a]  The  true  value  of  30  /.  per  annum^  to  be  enjoyed 
after  50,  by  a  perfon  now  40,  is  (reckoning  intereft  at 
34  per  cent.)  23  /.  10  s.  in  annual  payments  beginning 
immediately.  The  value  required  by  the  RATIONAL 
ANNUITY  Society,  held  at  the  Antwerp  Tavern,  in 
Threadneedk- Street^  is  eight  guineas  in  admifiion-money  j 
and  4/.  8  s.  in  half-yearly  payments.  This  fociety,  there- 
fore, does  not  take  half  the  value  of  the  annuity  it  pro- 
mifes  ;  and  yet,  whhjingular  modeJ1y,  it  affaires  the  pub- 
lic, that  it  is  formed  on  a  plan  INCONTESTABLY  DU- 
RABLE.— The  WESTMINSTER  UNION  Society  of  An± 
nuitantS)  held  at  the  Standard  Tavern,  Leicefter- Fields , 
promifes  to  a  perfon,  aged  30,  an  annuity  of  25 /.  for 
]ife  after  48,  for  3 /.  165.  per  annum^  'till  48,  payable 
quarterly.  The  true  value  is  9/.  io.y.  per  annum,  pay- 
able quarterly.  The  value  required  by  the  fame  fociety 
at  the  age  of  10,  is  i  /.  per  annum.  The  true  value  is 
2 /.  131.  per  annum. — Everyone  who  will  calculate  in 
the  manner  directed  in  p.  112,  &c.  or  in  Queft.  VI.  p* 
17.  may  make  himfelf  as  fure  of  all  this  as  he  can  be  of 
any  thing. 

I  have  here  mentioned  the  two  laft  focieties  particu- 
larly, becaufe  no  notice  has  been  taken  of  them  in  page 
no,  £c. 

D  d  2  merti- 
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members ;  and  the  Laudable  Society,  that  it 
pofleffes  an  income  of  9000  /.  per  annum. — • 
What  is  this  but  fhamelefsly  boafting  of  the 
numbers  they  have  deceived,  and  the  exten- 
iive  mifchief  they  are  doing  P-^Some  time 
ago  they  might  have  pleaded  ignorance  *y  but 
this  is  a  plea  they  cannot  now  make. 

There  are  FOUR  focieties  which  I  muft 
except  from  thefe  cenfures. — The  members 
of  the  FRIENDLY  Society,  the  CONSOLI- 
DATED Society,  and  the  PUBLIC  ANNUI- 
TANT Society,  convinced  of  the  infufficiency 
of  their  plan,  have  lately  done  themfelves 
great  honour  by  refolving  to  break  up,  and 
returning  undiminimed  the  money  they  had 
received.  I  have  jufl  now  learnt  alfo,  that 
the  Society 'of  London  Annuitants,  mention- 
ed p.  i  to,  is  come  to  the  fame  refolution  ; 
and  its  diffolution,  after  fome  ftruggles,  final- 
ly determined,  in  confequence  of  the  zeal 
of  many  worthy  and  refpedable  members, 
particularly  Mr.  James  Palmer,  Mr.  John 
C/oorley,  Mr,  Thomas  Mar/barn,  Mr.  Thomas 
Giffin,  and  the  ingenious  Mr.  Henley,  well 
known  to  many  in  the  philofophical  world 
for  his  Ikill  in  Ektfrical  experiments. 

It  is  neceffary  I  ihould  add,  in  order  to 
prevent  mifiakes,  that  the  fociety  for  grant- 
ing annuities  increafmg  by  Jurvivorjhip  goe>s 
on  a  plan  different  from  any  I  have  con- 
fidered,  and  the  nature  of  which  implies 
fafety. 

Some 
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Some  think,  that  thefe  focietles  may  pro- 
vide a  proper  fecurity  for  younger  members, 
and  for  all  that  fhall  become  annuitants  in 
more  remote  periods,  by  preferving  untouch^ 
ed  all  the  ftock  they  fhall  be  pofleffed  of,  at 
the  time  when  the  payment  of  the  annuities 
fhall  begin.  But  this  is  a  great  miftake. 
An  inadequate  plan  muft  neceffarily  benefit 
fome  by  robbing  others.  For  fome  years 
after  the  commencement  of  the  annuities, 
the  annual  income  of  a  fociety  muft  exceed 
its  difburfements ;  and  all  that  time  the  firft 
annuitants  will  receive  more  than  they  ought 
to  receive,  at  the  expence  of  all  that  are  to 
come  after  them  3  nor  is  there  a  method 
poffible  of  preventing  this  injuftice.— The 
effecl:,  in  particular,  of  fuch  a  regulation  as 
that  now  mentioned,  will  only  be,  that  a 
little  will  be  fecured  to  annuitants  in  later 
periods,  whereas  otherwife  they  might  have 
had  nothing.  I  fhould  be  too  tedious,  were 
I  to  enter  minutely  into  the  explanation  of 
this.  The  general  reaibn  of  it  is,  that  by 
paying  too  much  to  the^r/?  annuitants,  that 
accumulation  of  flock  which  the  calculations 
fuppbfe  (fromfurplus  monies,  while  the  an- 
nuitants are  increafing)  would  be  prevented ; 
and  the  adual  ftock,  in  confequence  of  this, 
be  rendered  fo  much  fmaller  than  it  fhould 
have  been,  as  to  leave  but  a  imall  proviiioa 
for  the  Jaft  annuitants. 

D  d  -  Jo, 
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In  fhort.  In  fuch  a  fociety,  the  payments 
{o  annuitants  would  become  equal  to  its  in- 
come, long  before  their  number  rofe  to  a 
maximum  $  and,  therefore,  if  the  fociety  main- 
tained its  refojution  not  to  enter  into  its  flock, 
the  annuities  would,  from  that  period,  de- 
creafe  continually,  'till,  at  l^ft,  they  funk  as 
much  lower  than  they  ought  to  have  been3 
as  they  were  at  firft  higher. 

I  have  mentioned  in  the  introduction  to 
this  work,  p.  10,  the  interpofition  of  the 
legiflature.  I  don't  know  that  this  is  to  be 
expected.  But  the  following  reafons  feem 
to  prove  that  it  would  be  proper,  fhould  any 
of  thefe  focieties  continue  much  longer  deaf 
to  the  calls  of  juftice  and  humanity. 

Firft.  They  are  laying  (as  I  have  proved) 
the  foundation  of  much  future  mifchief;  and 
no  government  ought  to  fee  this  with  a  care- 
Jefs  eye. 

Secondly.     The  principle  by  which  they 
are  upheld  is  bafe»and  iniquitous.     The  pre- 
Jent  members  believe  that  the  fchemes  they 
'are  fupporting  will  laft  their  time,  and  that 
they  jflball   be  gainers ;  and  as  for  the  injury 
done  to   their  fucceffors,  it  is  at  a  diftance, 
and  they  care  little  about  it. — In  conformity 
to  this   principle,  the  founders  of  thefe  fo- 
cieties begin  low;  fo  low.,  as  not  to  require, 
perhaps,  a fourth  or  *  fifth  of  the  values  of  the 

an- 
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annuities  they  promiie.  Afterwards; -they 
advance  gradually,  juPc  as  if  they  imagined, 
that  the  value  of  the  annuities  was  nothing 
determinate,  but  increafed  with  every  in- 
creafe  of  the  fociety.  But,  as  no  ignorance 
can  believe  this,  the  true  defign  appears  to 
be,  to  form  foon  as  large  a  fociety  as  pof- 
iible,  by  leading  the  unwary  to  endeavour  to 
be  foremoft  in  their  applications,  lead  the 
advantage  of  getting  in  on  the  eafieft  terms, 
fliould  be  loft. — It  is  well  known,  that  thefe 
arts  have  fucceeded  wonderfully,  and  that, 
in  confequence  of  them,  thefe  focieties  now 
confift  of  perfons  who,  for  the  fame  annuities, 
make  higher  or  lower  payments  according 
to  the  time  when  they  have  been  admitted.; 
and  the  generality  of  whom,  therefore,  muft 
know,  that  either  more  than  the  values  have 
been  required  of  the  members  laft  admitted  ; 
or  if  not,  that  they  are  themfelves  expecting 
confiderable  annuities,  for  which  they  have 
given  no  valuable  confederation,  and  which, 
if  paid  them,  muft  be  ftolen  from  the  pock- 
ets of  fome  of  their  fellow-members.  What 
fcenes,  therefore,  of  dijhonefty  on  the  one 
hand,  and  of  unhappy  credulity  on  the  other, 
are  thefe  focieties  ?  (a). 

Thirdly. 

(a]  Tf  any  perfon  wants  more  information  than  I  have 

given  him   concerning  thefe  focieties,  or  wifiies  to  fee  a 

more  ample  and  minute  account  of  the  infufficiency  and 

iniquity  of  their  fchemes,  he  fhould  confult  an  ufeful 
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Thirdly.  There  are  many  honeft  men  if* 
thefe  focieties,  who  having,  thro'  mifinforr 
mation,  had  the  misfortune  tp  enter  jntp 
them,  now  repept,  and  wquld  be  glad  tp 
withdraw.  But,  having  made  confiderable 
payments  which  they  cannqt  get  bacjc,  they 
are  forced  to  go  on  with  further  payments, 
in  order  to  avoid  Ipfing  all  their  former  ones. 
Thefe  perfons  wifh  for  affiftance  from  the 
legiflature ;  and  their  cafes,  I  think,  require 
affi  fiance. 

Fourthly.  The  fufferers  by  thefe  arTocia- 
tions  may,  perhaps,  fome  time  or  other,  come 
to  be  burdens  op  the  public.  This  happenr 
ed  in  the  cafe  of  the  fufferers  by  the  CHA- 
RITABLE CORPQRATION,  for  wjiofe  relief 
the  parliament,  in  the  year  1733?  granted  $ 
lottery  of  half  a  rnillion.  The  cpmpapy  of 
MERCERS  are  alfo  now  enjoying  a  parliamen- 
tary aid,  in  order  to  enable  them  to  fulfil 
their  engagements  tp  widows  ;  anfl  it  is  well 
known,  what  expences  were  brought  on  the 
public  by  the  bubbles  in  the  Soutb-fea  year. 
• — Ought  not  then  the  danger  of  fucli  exr 
pences  hereafter  to  be  prevented  ? 

work  publiflied  fince  the  laft  edition  of  this  treatife,  and 
entitled,  CALCULATIONS'  deduced  from  prjl  Principle^ 
in  the  moft  familiar  Manner,  ly  plain  Arithmetic^  for  the  Ufe 
of  the  Societies  injlituttdfor  the  Benefit  of  old  Age  ;  intended  as 
an  Introduction  to  the  Study  of  the  Dottrine  of  Annuities.  By 
a  Member  of  one  pf  the  Societies. 

After 
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After  all.  Perhaps  the  enforcing  of  an  adt 
made  in  the  year  1720,  commonly  called  the 
BUBBLE  Ad,  might  be  fufficient  to  break 
thefe  focicties :  And  I  hope  that  the  honeft 
part  of  them,  mould  they  continue  .  to  be 
overborn  by  numbers,  will  think,  either  of 
having  recourfe  to  this  act,  or  of  applying 
by  petition  to  Parliament,  which,  when 
their  cafe  is  in  this  manner  brought  under 
its  cognizance,  will,  moil  probably,  ibon 
give  relief. 

I  will  add,  that  it  feems  to  me,  that  were 
thefe  focieties  indeed  formed  on  durable  plans, 
there  would  be  reafon  for  fubjedlng  them  to 
forne  regulations.  In  all  of  them  the  annui- 
ties are  to  commence  feveral  years  before  old 
age.  Such  annuities,  were  they  to  become 
very  common  in  a  ftate,  might  have  a  bad 
effect,  by  weakening  the  motives  to  induf- 
try,  and  promoting  diflipation  and  idlenefs. 
i — I  have  declared  a  high  opinion  of  fome 
inftitutions  of  this  fort.  Indeed  no  one  can 
think  more  highly  of  them,  when  their  ob- 
ject is  the  fupport  of  the  deftitute  widow, 
or  in  any  way  the  relief  of  unavoidable  di- 
ftrefs ;  and,  particularly,  when  they  are  de-> 
figned  to  enable  the  lower  part  of  mankind, 
to  provide  againft  the  wants  and  incapacities 
of  old  age.  I  have  propofed  a  plan  of  this 
kind  at  the  end  of  the  third  Seel:.  Chap.  II. 
and  I  will  here  beg  leave  to  recommend 

another, 
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another,  which,  I  think,  were  it  carried  in- 
to execution,  would  be  very  ufeful.  I 
mean,  a  plan  for  eflablifhing  PARISH  AN- 
NUITIES, lately  publiihed  in  a  pamphlet, 
entitled,  A  Propofalfor  eftablifoing  Life  An- 
nuities in  Parifhes,  Jor  the  Benejit  of  the  in- 
duftrious  Poor:  Printed  for  Mr.  White*  in 
Fleet-Street. — "  It  is  a  common  (a)  obfer- 
vation,"  as  the  ingenious  and  public-fpirited 
writer  of  this  pamphlet  obferves,  "  that 
ts  the  money  annually  raifed  for  the  poor, 
•"  amounts  to,  at  leaft*  a  million  a  year ; 
'*  and  that  yet  in  many  places  they  are 
"  but  indifferently  provided  for.  To  make 
<c  proviiion  for  one's  old  age  is  fo  na- 
"  tural  a  piece  of  prudence,  that  it  feems 
"  at  firft  fight  wonderful,  that  it  fliould  not 
**  be  generally  pradtifed  by  the  labouring 
"  poor,  as  it  is  almoft  univerfally  by  per- 
"  fons  in  the  higher  paths  of  induftry  :  Nor 
"  can  their  negligence  in  this  refpecT:  be 
*'  accounted  for,  in  any  other  way  fo  na- 
"  turally,  as  by  afcribing  it  to  their  wanting 
"  proper  opportunities  of  employing  the 
"  money  they  might  fave,  in  fome  fafe  and 

(<?)  The  amount  of  the  poor-rate  for  one  year  at  the 
end  of  the  reign  of  king  Charles  II.  was  665,362  /.     See 

Dav&tant's  works,   Vol.  I.  p.  38. The  prices  of  the 

meaHS  of  fubfiftence  have  been  fince  doubled  ;  and  when 
this  is  coniidered  ;  and  alfo,  that  an  increafe  of  parifh 
poor  muft  be  one  effect  of  the  caufes  that  produce  depo- 
pulation ;  it  will  appear  probable,  that  the  obfervation 
above-mentioned  does  not  exceed  the  truth. 

"  eafy 
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eafy  method  that  would  procure  them  a 
fuitable  advantage  from  it  in  the  latter  pe- 
riods of  their  lives.     They  know,  for  the 
moil  part,   but  little  of  the  public  funds  j 
and   when  it  happens   that  they  are  ac- 
quainted with  them,  the  fmallnefs  of  the 
fums  they  would  be  entitled  to  receive,  as 
the  intereft  of  the  money  they  could  af- 
ford to  lay  out  in  them,  is  no  encourage- 
ment to  them  to  difpofe  of  it  in  that  way. 
What  inducement,  for  inftance,  can  it  be 
to  a  man  who  has  faved  ten  pounds  out 
of  his  year's  wages,  to  inveft  it  in  the  pur- 
chafe  of  3  per  cent.  Bank  annuities,  to  con- 
fider  that  it  will  produce  him  fix  or  feven 
{hillings  a  year  ?  It  is  but  the  wages  of 
three  days  labour. — And  if  they  lend  their 
money  to  tradefmen  of  their  acquaintance, 
as  they  fometimes  do,  it  happens  not  un- 
frequently  that  their  creditor   becomes  a 
bankrupt,  and  the  money  they  had  trufted 
him  with  is  loft  for  ever;  which  difcou- 
rages  others  of  them   from   faving  their 
money  at  all,  and  makes  them  refolve  to 
fpend  it  in  the  enjoyment  of  prefent  plea- 
fure.     But  if  they  faw  an  eafy  method  of 
employing  the  money  they  could  fpare,  in 
fuch  a  manner  as   would  procure  them  a 
confiderable  income  in  return  for  it  at  fome 
future  period  of  their  lives,  without  any 
fuch  hazard  of  lofing  it  by  another  man's 

"  folly 
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*'  folly  or  misfortune,  it  is  probable  they 
*'  would  frequently  embrace  it :  And  thus  a 
"  diminution  of  the  poor  rate  on  the  eftates 
"  of  the  rich,  an  increafe  of  prefent  induftry 
f€  and  fobriety  in  the  poor,  and  a  more  in- 
*'  dependent  and  comfortable  fupportof  them 
*'  in  their  old  age,  would  be  the  happy  con- 
*'  fequences  of  fuch  an  eftablifhment.  Now 
"  this  might  be  effected  in  the  following 
*e  method. 

Firft,  "  Let  the  church-wardens  and  over- 
"  feers  of  every  parifli  be  irnpowered,  by  act 
"  of  parliament,  to  grant  life-annuities  to 
ft  fuch  of  the  inhabitants  of  the,  pariih,  as 
**  fliall  be  inclined  to  purchafe  them,  to  com- 
"  mence  at  the  end  of  one,  two,  or  three 
"  years,  or  fuch  other  future  period  of  time 
<e  as  the  purchafer  fhall  chufe,  and  to  be  paid 
"  out  of  the  poor  rates  of  the  parifli,  fo  that 
"  the  lands  and  other  property  in  the  parifli 
*'  that  is  chargeable  to  the. poor- rate,  fliall 
"  be  anfwerable  for  the  payment  of  thefe 
"  annuities.— -This  circumftance  would  give 
*'  thefe  annuities  great  credit  with  the  poor 
"  inhabitants,  by  letting  before  them  a  fo- 
"  lid  and  ample  fecurity  for  the  payment  of 
"  them. 

Secondly,  Cf  Let  the  annuities,  thus  grant- 
"  ed  to  the  poor  inhabitants,  be  fuch  as  arife 
"  from  a  fuppoiition  that  the  intereft  of  mo- 
*t  ney  is  3  per  cent,  or  fome  higher  rate  of 

'«  intereft. 
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*<  intereft,  if  the  churchwardens  and  over- 
<*  feers  of  the  poor  think  fit  to  make  ufe  of 
"  fuch  higher  intereft. 

Thirdly,  "  But  at  the  rate  of  3  per  cent. 
"  the  purchafer  fhould  have  a  right  to  an  an- 
"  nuity,  and  the  church-wardens  and  over- 
"  feers  of  the  poor  fhould  be  compellable  to 
"  grant  it. 

Fourthly,  "  No  annuity  depending  on  one: 
"  life  fhould  exceed  ao/.  a  year. 

Fifthly,  "  No  lefs  furn  than  5  7.  fliould 
"  be  allowed  to  be  employed  in  the  pur- 

"  chafe  of  an  annuity. This  is  to  avoid 

'*  intricacy  and  multiplicity  in  the  accounts. 

Sixthly,  "  An  exadt  regiiler  of  thefe  grants 
41  fhould  be  kept,  by  the  church- wardens  and 
"  overfeers  of  the  poor,  in  proper  books  for 
"  the  purpofe,  ,in  which  the  grants  fliould 
"  be  copied  exadly,  and  the  copy  of  each 
"  grant  fubfcribed  by  the  perfon  to  whom  it 
"  is  granted.  And  this  copy,  in  the  regifler- 
"  book  of  the  parifh,  fhould  be  good  evi- 
*"c  dence  of  the  purchafer's  right  to  the  an- 
"  nuity,  in  cafe  the  original  deed  of  grant  to 
"  the  purchafer,  which  was  delivered  to 
"  him  at  the  time  of  the  purchafe,  fhould 
"  be  afterwards  loft. 

Seventhly,  u  The  money  thus  paid  to  the 
"  church-wardens  and  overfeers  of  the  poor 
"  for  the  purpofe  of  life-annuities,  fhould 
"  be  employed  in  the  purchafe  of  3  per  cent. 

"  Bank- 
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<c  Bank-annuities  in  the  joint  names  of  all 
€€  the  church-wardens  and  overfeers,  and  by 
"  them  transferred  at  the  expiration  of  their 
"  offices  to  their  fucceflbrs,  and  fo  on  to  the 
"  next  fucceflbrs  for  ever,  fo  as  to  be  always 
<c  the  legal  property  of  the  church-wardens 
te  and  overfeers  of  the  poor  for  the  time 
"  being,  in  truft  for  the  perfons  who  fhould 
"  be  entitled  to  the  feveral  life-annuities, 
"  granted  in  the  manner  above-mentioned ; 
"  and  the  intereft  of  this  money  fhould  be 
"  received  every  half  year,  and  inverted  in 
"  the  purchafe  of  more  principal  continually, 
"  fo  as  to  make  a  perpetual  fund  for  the 
"  payment  of  the  annuities,  &c.  &c.  Defi- 
"  ciencies,  if  any  fhould  ever  happen,  to  be 
*c  made  good  by  the  poor-rates,  &c.  &c." 

I  hope  I  fhall  be  excufed  the  length  of 
this  Quotation.  The  particulars  recited  in  it 
are  followed,  by  an  account  of  the  annuities 
to  which  the  payment  of  io/.  at  the  age  of 
25,  would  entitle,  after  attaining  to  the  age 
of  30,  35,  40,  45,  &c.  and  alfo  by  a  very 
juft  and  clear  explanation  of  the  method  of 
calculating  fuch  annuities. 

To  the  whole  is  added,  a  draught  of  an 
Acl:  of  Parliament  for  enabling  parifh-officers 
to  grant  fuch  annuities,  drawn  up  in  confe- 
quence  of  inftruftions  from  fome  members 
of  the  Houfe  of  Commons,  and  particularly 

gne 
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one  gentleman  of  great  eminence,  who  has 
fignified  an  intention  of  bringing  fuch  a  bill 
into  parliament. 

I  have  no  alterations  in  this  fcheme  to 
propofe,  that  I  think  very  material.  I  re- 
joice to  find  that  it  is  likely  to  be  brought 
under  the  confideration  of  the  legiflature.  I 
will,  however,  juft  mention,  that  in  order 
to  avoid  all  danger  of  checking  induftry 
among  the  poor,  it  would,  perhaps,  be  right 
to  provide  that  the  annuities  fhall  not  com- 
mence before  the  purchafer  has  compleated 
the  age  of  50,  55  or  60  ?  And  alfo,  that  it 
might  be  beft,  that  the  annuities  fhould  be 
made  to  increafe  gradually  with  the  in- 
creafing  infirmities  of  age,  till  they  became 
greateft  at  65  or  70  years  of  age,  when 
their  aid  will  be  moft  wanted  ? 

For  inftance.  Let  the  annuity  begin  with 
10  /.  for  5  years.  At  the  end  of  5  years,  let 
it  rife  to  20  /.  for  five  years  more  -y  and  after 
that  let  it  be  30  /.  for  the  whole  remainder 
of  life.  Let  alfo  every  purchafer  be  allowed 
to  chufe  at  what  age  his  annuity  fhall  com- 
mence; and,  as  a  further  advantage,  let  it 
be  payable  quarterly,  and  let  him  be  allow- 
ed to  purchafe  4>  4>  i>  &c-  °f  the  annuity, 
juft  as  he  mall  like  or  can  beft  afford. — In 
this  way,  perfons  who  are  now  young  might 
make  an  ample  provifion  for  old  age  on  very 
eafy  and  inviting  terms. 

I  '          A  re- 


4i0      3  U  P  P  L  E  M  E  ^  T.« 

A  refpe£table  body  of  men  in  this  king- 
dom, whole  fubfiftence  too  generally  de- 
pends on  the  continuance  of  their  capacities 
of  prefent  fervicej  have,  for  fome  time,  had 
under  confideration  a  ptan  of  this  fort ;  and 
a  fet  of  tables  has  been  compoied  for  them. 
As  poffibly  thefe  tables  may  be  of  fome  ge- 
neral ufe,  I  fliaH  beg  leave  to  fubjoin  them* 


TABLE 
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TABLE    I. 

Shewing  the  prefent  Value  of  an  Annuity  of  loL 
for  five  years  ;  20  /.  for  the  next  fucceeding  five 
years*,  and  30 /.  for  the  whole  of  life  after  ten 
years  -,  payable  quarterly  \  and  to  commence  aC 
FIFTY-FIVE  years  of  age. 


Age  of  the 
'urchafer. 

Value  of  the  Annuity  in 
one  prefent  Payment. 

Value  of  the  annuity  in 
annual  payments,  to 
be  continued  'till  55, 
the  ift  payment  to  be 
made  immediately. 

/. 

S. 

/.                 S. 

2O 

38 

6 

2                 4 

21 

40 

7 

2           7 

22 

42 

8 

2              1O 

23 

44 

9 

2              13 

24 

46 

ii 

2              l6 

25 

48 

i3 

3           o 

26 

5i 

3 

3           4 

27 

53 

14 

3            8 

2& 

56 

6 

3          ^ 

29 

58 

18 

3          18 

30 

61 

ii 

4            4 

31 

64 

16 

4          ii 

32 

68 

i 

4           iS 

33 

71 

7 

5            5 

34 

74 

*3 

5          T3 

35 

78 

0 

6            i 

36 

81 

16 

6          ii 

37 

85 

12 

7           2 

38 

89 

9 

7         *3 

39 

94 

o 

8           6 

40 

98 

ii 

9           ° 

41 

103 

16 

IO                O 

42 

109 

o 

II                0 

43 

114 

4 

12           3 

44 

121 

o 

13       13 

'     45 

128 

8 

'i5           9 

E  * 


TABLE 
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TABLE    IF. 

Shewing  the  Values  of  an  Annuity  of  10  /.  for  five  years ; 
20 /.  for  the  next  fucceeding  five  years  ;  and  30 /.  for 
the  whole  of  life  after  ten  years  ;  payable  quarterly , 
and  to  commence  at  SIXTY  years  of  Age. 


Age  of 
the  Pur- 
chafer. 

Value  of  the  Annuity  in 
one  prefent  Payment. 

Value  ot  the  Annuity  in 
annual  Payments,  to 
be  continued  till  the 
Age  of  60,  the  firft 
Payment  to  be  made 
immediately. 

/. 

J. 

/.              s. 

2O 

22 

13 

5 

21 

—  23 

18 

6 

22 

25 

3 

8- 

23 

26 

8 

10 

24 

27 

13 

12 

25 

28 

19 

14 

26 

3° 

10 

16 

27       . 

32 

2  E 

1  8 

28 

33 

13 

2                 0 

29 

35 

4 

2            3 

30 

36 

18 

2                 6 

38 

12 

2            9 

3z 

4° 

8 

2               12 

33 

42 

5 

2               15 

34 

44 

2 

2               19 

35 

46 

O 

3            3 

3* 

48 

10 

3            8 

37 

5* 

0 

3          !3 

38 

53 

10 

3          I9 

39 

56 

s 

4           5 

40 

59 

o 

4          12 

41 

61 

10 

5           ° 

42 

64 

10 

5            8 

43 

68 

o 

5          '8 

44 

72 

IO 

6          14 

45 

77 

0 

7          10 

46 

81 

10 

s         4 

47 

£6 

o. 

9            ° 

9° 

IO 

9          16 

49 

96 

o 

II                 0 

^__5° 

102 

o 

12               10 

TABLE 
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TABLE    III. 

Shewing  the  Values  of  an  Annuity  of  10  /.  for  five  years  } 
20 /.  for  the  next  fucceeding  five  years  ;  and  36 /.  for 
the  whole  of  life  after  ten  years  ;  payable  quarterly^  and 
to  commence  at  SIXTY-FIVE  years  of  age. 


Age  of 
the  Pur- 
chafer. 

Valueof  the  Annuity  in 
one  prefent  Paymej  ti 

Value  of  the  Annuity  in 
annual  Payments,  to 
be  co  Uinued  till  the 
Age  65,  and  to  begin 
immediately. 

/. 

s. 

/.              J. 

d. 

2O 

12     : 

4 

0               *3 

0 

21 

12     : 

18 

o          13 

9 

22 

"3     : 

12 

o           14 

6 

23 

14     : 

6 

o           15 

6 

24 

i 

o           16 

6 

15     : 

16 

o          17 

6 

26 

16     \ 

'3 

o          18 

6 

27 

17     : 

10 

o           19 

6 

28 

18     i 

7 

0 

6 

29 

19     : 

5 

i                  2 

o 

30 

20     : 

3 

3 

6 

31 

21      i 

5 

5 

0 

32. 

22      : 

7 

7 

o 

33 

23     : 

10 

9 

o 

34 

24     : 

13 

1  1 

o 

35 

25     : 

16 

!3 

o 

36 

27     : 

o 

1  5 

o 

37 

28     i 

4 

17 

6 

38 

29     : 

9 

2                 0 

o 

39 

30     : 

H 

2            3 

0 

40 

32    ; 

o 

2                 6 

o 

41 

34     : 

0 

2               10 

o 

42 

36     : 

o 

2               I4 

o 

43 

38     : 

o 

2               18 

0 

44 

40     : 

o 

3        2 

o 

45 

42     : 

5 

3                  ^ 

0 

46 

44     - 

3          H 

o 

47 

47     '• 

9 

4            * 

o 

48 

50     : 

3 

4           9 

0 

49 

53     - 

0 

4          18     ., 

0 

5° 

55     : 

18 

5           7 

o 

59     : 

o 

6            o 

o 

5*- 

62     : 

10 

6          i^ 

0 

1    53 

67     : 

o 

7          10 

o 

54 

7*     : 

o 

8           10 

o 

55 

77     - 

12 

9          17 

0 

Ee  a 
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Thefe  TABLES  have  been  calculated  by  the  rules  in 
Qucft.  VI.  page  17,  18,  &c.  The  probabilities  of  lite 
have  been  taken  from  Table  IV.  page  323  :  And  the  in- 
tereft  of  money  reckoned  at  3  per  cent. 

It  is  proper,  in  order  to  prevent  all  danger  of  miftakes, 
to  add,  that  the  values  in  each  of  the  fecond  and  third 
columns  of  thefe  Tables,  are  the  whole  values.  That  is, 
The  values  in  t\\z  fecond  column  of  every  Table  fuppofe 
the  payments  in  the  third  column  excufed.  And,  in  like 
manner,  the  values  in  the  third  column  fuppofe  the  pay- 
ments in  the  fecond  excufed. 


TABLE 
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TABLE      IV.  (a) 

Shewing  the  Probabilities  of  Life  in  the  Diftricfc  of  VAUD, 
SWITZERLAND,  formed  from  the  Regifters  of  43  Pa- 
riflies,  given  by  Mr.  Muret,  in  the  Firft  Part  of  the 
BERN  Memoirs  for  the  Year  1766. 


Age. 

Living 

Deer. 

Age. 

Living 

Deer. 

Age. 

Living 

Deer. 

o 

IOOO 

189 

31 

558 

5 

62 

286 

12 

I 

811 

46 

32 

553 

5 

63 

274 

12 

2 

765 

30 

33 

548 

4 

64 

262 

12 

3 

735 

2O 

34 

544 

5 







4 

7'5 

!4 

—  • 

65 

250 

H 

•  • 

— 

- 

35 

539 

6 

66 

236 

16 

5 

701 

'3 

36 

533 

6 

67 

2  2O 

18 

6 

688 

11 

37 

527 

7 

68 

202 

18 

7 

677 

10 

38 

520 

7 

69 

184 

16 

8 

667 

8 

39 

5*3 

7 

i..  .  . 

9 

659 

6 

/o 

168 

15 

40 

506 

6 

7» 

J53 

13 

1C 

~1 

5 

41 

500 

6 

72 

140-1 

ii 

ii 

648 

S 

42 

49* 

6 

73 

129 

10 

12 

643 

4 

43 

488 

£ 

74 

119 

10 

13 

639 

4 

44 

482 

6 

, 

M 

635 

4 

• 

'• 

> 

75 

109 

ii 

' 

45 

476 

7 

7& 

98 

!3 

'5 

63, 

5 

46 

469 

8 

77 

85 

*4 

16 

626 

4 

47 

461 

10 

78 

*"*  I 
/  * 

»3 

J7 

622 

4 

48 

451 

10 

79 

58 

12 

18 

6iS 

4 

49 

441 

IO 

*9 

614 

4 

•  •-•  • 

_ 

80 

46 

IO 



—  . 

50 

43» 

9 

81 

36 

7 

20 

610 

4 

5i 

422 

8 

82 

29 

5 

21 

606 

4 

S2 

414 

8 

83 

24 

4 

22 

602 

5 

53 

406 

9 

84 

20 

3 

23 

597 

5 

54 

397 

9 



•-•  •  - 

• 

24 

592 

5 

85 

17 

3 

55 

388 

ii 

86 

H 

3  ; 

25   5*7 

•  5 

56 

377 

'3 

87 

1  1 

2 

26   582 

5 

57 

364 

16 

88 

9 

/•J 

27  j  577 

5 

58 

348 

*7 

89 

7 

2 

28   572 

5 

59 

331 

17 



_ 

29 

567 

4 



90 

5 

I 



60 

3H 

i. 

30 

563 

5 

61 

299 

J3 

(a}  All  the  Bills,  from  which  this  and  the  following  Tables  are 
formed,  give  the  numbers  dying  under  i  as  well  as  under  2  years; 
and,  in  the  numbers  dying  under  i,  are  included,  in  the  country 
pai'ifh  in  Brandenburg,  indent  Berlin,  all  the  ftill-borns.  All  the  biiis 
alfo-give  the  r.urabeis  dying  in  every  period  of  five  years. 
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TABLE     V. 

Shewing  the  Probabilities  of  Life  in  a  Country  ParHh  in 
BRANDENBURG,  formed  from  the  Bills  for  50  Years, 
from  1710  to  1759,  as  given  by  Mr.  SUSMJLCH,  in 
his  Gottlicbe  Orduung^  page  43. 


Age. 

vine. 

Deer.  ]j 

Age.! 

Living. 

Deer. 

Age. 

Living. 

Deer. 

O 

1 
2 

000 

775 
718 

25 
57 
31 

31 

32 

33 

482 

477 
472 

5 
5 

5 

62 

^3 
64 

260 
248 
236 

12 
12 
12 

3 

687 

23 

34 

407 

5 

6^ 

224 

I  I 

4 

664 

22 

^ 

462 

6 

66 

213 

II 

6 
7 

642 
622 
607 

20 

15 
12 

36 
37 
3* 

456 
45° 
444 

6 
6 
6 

67 
68 
69 

202 
I90 

I78 

12 
12 
12 

8 
9 

595 

585 

10 

8 

39 
4° 

43  « 
432 

6 

5 

70 
71 

1  66 

153 

5 

J5 

ID 
I  I 
12 

577 
57° 
564 

I 

5 

4i 

42 
43 

427 
422 

417 

5 

5 
5 

72 
73 
74 

i38 

122 
107 

16 
15 

14 

3 

559 

§. 

44 

4-12 

6 

7^ 

<W 

J3 

14 

554 

5 

4^ 

407 

6 

76 

80 

12 

15 

16 

*7 
18 

'9 

549 
544 
539 
535 
531 

5 
5 
4 
4 

4 

46 

47 
48 

49 

\  r,o 

400 

394 
388 

&1 

374 

6 
6 

7 
7 
7 

77 
78 

Zi. 

oO 

81 

68 

59 
5* 

44 
$ 

9 

8 

>T 
/ 

6 
6 

20 

21 
22 

23 

24 

527 

522 

5i7 
512 

507 

5 
5 

5 
5 

5 

'51 
52 

53 

54 

55 

' 
367 

359 

351 
JH3 
334 

8 
8 
8 

9 

10 

82 

S3 
84 

85 
86 

32 

25 

21 

15 
II 

6 
6 
5 

4 
3 

25 
26 
27 

502 
498 

49^ 

4 
3 
3 

56 

57 
5S 

324 
3H 
304 

10 
10 

1  1 

87 
88 

89 

c 

6 

A 

2 
2 
I 

28 

492 

3 

59 

293 

1  1 

go 

I 

29 
30 

489 

48 

3 

4 

60 
61 

282 
271 

1  1 
II 

91 

92 

2 

I 

I 

SUPPLEMENT.      423 
TABLE     VI. 

Shewing  the  Probabilities  of  Life  in  the  Parim  of 
HOLY-CROSS,  near  SHREWSBURY,  formed  from 
a  Regifter,  kept  by  the  Rev.  Mr.  Gorfucb,  for 
20  years,  from  1750  to  1770.  See  Page  192, 
259,  263. 


Age. 

Living, 

Deer. 

Age 

Living 

Deer. 

Age 

Living 

.  Dtcr 

0 

I 
2 

1000 

882 

762 

I|8 

60 

45 

3* 
32 
£3 

48l 
476 

47' 

5 
5 
5 

62 

^3 

64 

25; 
245 
23.1 

(   I0 

'  10 

!  10 

3 

717 

35 

34 

406 

6 

65 

223 

I  I0 

4 

682 

23 

J5 

460 

6 

66 

213 

10 

5 
6 

7 

659 
636 

618 

23 
18 

8 

36 
37 
38 

454 
447 
44° 

7 
7 
7 

w 

68 

69 

203 

'93 
182 

IO 

11 

II 

8 

604 

9 

139 

433 

7 

7o 

171 

;  10 

9 

595 

6 

40 

426 

8 

71 

161 

10 

10 

ii 

12 

599 

585 
581 

4 
4 

4 

41 
42 
43 

418 
410 
401 

8 

9 
8 

72 

73 

74 

J5i 

142 

'34 

9 
8 

8 

\3 

577. 

4 

44 

393 

7 

75 

126 

7 

14 

573 

4 

45 

386 

7 

76 

IK) 

7 

J5 

16 

'7 

569 
5% 
560 

4 
5 
5 

46 

47 
48 

379 
372 
365 

7 

7 
6 

77 
78 

79 

I  12 

105 

98 

7 

7 
8 

18 

555 

3 

49 

359 

6 

80 

go 

9 

T9 

550 

5 

^0 

\SB 

6 

81 

81 

IO 

20 
21 
22 

545 
539 
532 

6 

7 
7 

5i 
52 
53 

347 
340 

333 

7 
7 
7 

82 

83 
84 

7i 
61 

5i 

10 
10 
10 

23 

525 

7 

54 

326 

8 

8* 

4i 

9 

24 

518 

6 

|5 

318 

8 

86 

b  ^ 

8 

25 

26 

27 

5*2 

506 

501 

6 
5 
5 

56 
57 
58 

310 
301 
292 

9 
9 
9 

87 
88 

89 

24 

»7 

ii 

7 
6 

4 

28 

496 

5 

59 

283 

10 

go 

7 

2 

29 

491 

5 

60 

274 

10 

Qi 

5 

I 

3° 

486| 

5 

61 

263 

IO 

92 

4! 

I 

424      SUPPLEMENT. 
TABLE     VII. 

Shewing  the  Probabilities  of  Life  at  VIENNA^ 
formed  from  the  Bills  for  Eight  Years,  as  given 
by  Mr.  Sus MILCH,  in  his  Gottlicbe  Qrdnung^ 
Page  32,  Tables. 


Age. 

Living. 

Deer. 

Age. 

Living. 

Deer.  | 

Age. 

ving. 

Deer. 

0 

I 
2 

'495 
8i3 

706 

82 
°? 

61 

31 

32 
33 

364 
358 
353 

6 

5 
6 

62 

^3 

64 

129 
123 

116 

6 

7 

7 

3 

^45 

40 

34 

347 

7 

6^ 

109 

8 

4 

599 

33 

35 

34° 

8 

66 

JOI 

8 

6 
7 

566 

536 
516 

3° 
20 

1  1 

3^ 
37 
38 

332 
324 
316 

8 

8 

9 

67 
68 
69 

93 

85 
78 

8 

7 
7 

8 

5°5 

9 

39 

3°7 

9 

7° 

71 

6 

9 

49  6 

7 

40 

298 

8 

71 

65 

5 

10 
ii 

12 

489 

483 
478 

6 

5 
5 

4i 
42 

43 

290 
283 
277 

6 
6 

72 

73 

74 

60 

55 
51 

5 
4 
4 

*3 

473 

6 

44 

271 

7 

75 

47 

5 

14 

467 

6 

45 

264 

8 

76 

42 

5 

15 

16 
i7 

461 

455 
448 

6 
6 

46 

47 
48 

256 
247 
238 

9 
9 
9 

77 
78 
79 

37 
32 
*7 

5  ' 
5 
4 

18 

442 

49 

229 

9 

80 

23 

3 

'9 

43<> 

6 

50 

220 

8 

81 

20 

2 

20 
21 

22 

43° 
425 

420 

5 
5 

5 

5* 

52 
53 

212 
205 
I98 

7 
7 

7 

82 

83 

84 

19 

16 

M 

2 

2 

2 

23 

415 

6 

54 

I9I 

7 

8^ 

12 

2 

24 

4.09 

6 

^ 

184 

8 

86 

IO 

2 

25 
26 
27 

40. 
397 
39 

6 
6 

7 

D^ 
57 
58 

176 
168 
159 

8 

9 
8 

87 
88 

89 

g 

6 

/ 

2 
2 

I 

28 

3* 

7 

59 

15 

8 

90 

0 

1 

2Q 

37 

7 

60 

14 

7 

9i 

j 

I 

30 

3/c 

6 

!6i 

136 

7 

92 

J 

I 

425 


SUPPLEMENT. 
TABLE    VIII. 

Shewing  the  Probabilities  of  Life  at  BERLIN,  formed 
from  the  Bills  for  Four  Years,  from  1752  to  1755, 
given  by  Mr.  SUSMILCK  (0),  in  his  Gottliebs 
Vol.  II.  page  37,  Tables. 


Age. 

Living 

Decrs. 

Age. 

Living 

Decrs. 

Age. 

Living 

Deer. 

O 

2 

3 
4 

7 

H27 

9°3 

F 
691 

618 

573 
«6 

524 

T 

61 

73 
45 

21 
15 

33 
34 

35 
36 

37 
38 
39  , 

36l 

354 

347 
339 
330 
320 
310 

7 
7 

8 

9 

10 
10 
10 

65 

66 
67 

I  68 
69 

70 
7i 

I  12 

I  06 

99 
92 

86 

80 

74 
68 

6 
7 

g 

6 

6 

6 

A 

7 
8 

9 

53° 
523 
5H 

*3 

9 
7 

4° 
41 

300 
290 

^o  T 

10 

9 

K 

/  z 

73 
74 

62 
57 

5 

5 

10 

ii 

12 
13 
H 

507 
502 
498 
494 
490 

5 
4 
4 
4 
4 

42 
43 

44 

45 
46 

j  >T 

274 
266 

259 

252 

7 
7 

7 
7 

3 

77 
/8 
79 

52 

47 
42 
37 
32 

5 
5 
5 
5 

4 

1 

486 
482 

4 
5 

47 

48 

49 

Z45 
238 

231 

'  7 
7 

80 
81 
82 

28 
24 

21 

4 
3 

2 

*7 
18 

19 

477 
47* 
467 

i 

5° 
51 

224 
217 

7 
7 

83 
84 

19 

•7 

2 

2 

20 
21 

22 

«3 
24 

¥ 

27 
28 
•  29 

461 
455 
449 
443 
436 

428 
421 
412 
4°3 
394 

6 
6 
6 

7 
8 

9 
9 
9 
9 
9 

52 
53 
54 

7 

8 

59 

~ 
61 

62 

203 

'95 

187 
179 
171 
163 
'54 

'45 

'37 
1  20 

8 
8 

8 
8 
8 

9 
9 

8 
6 

85 
86 

87  ' 
88 

89 

90 

91 

92 

93 
94 

'5 

U 
ii 

9 

7 

6 

5 
4 
3 

2 

2 
2 
2 
2 

I 

3° 
3i 
32 

38> 
376 
368 

9 

8 

•7 
/ 

63 
64 

130 
124 
118 

6 
6 

This  writer  has  alfo  given  the  bills  of  the  parifli  of 
St.  Prf<r'.r  at  BERLIN,  for  24  years ;  and  a  Table  formed  from 

them,  agrees  nearly  with  this. 

The 
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The  following  facls  came  to  my  know- 
ledge too  late  to  be  inferted  in  their  proper 
places.  They  furnifh  additional  evidence 
for  fome  of  the  obfervations  I  have  made ; 
and,  therefore,  I  have  choferi  to  introduce 
.an  account  of  them  here,  rather  than  en- 
tirely omit  them. 

An  exact  account  was  taken  in  Auguft, 
1772,  by  the  deiire  of  the  Earl  of  Shelburhe* 
of  the  number  of  families,  and  of  inhabi- 
tants in  CALNE,  a  manufacturing  town  in 
Wiltshire. — The  number  of  married  perfons 
and  heads  of  families  was  1102;  of  Jingle 
heads  of  families,  241  ;  of  children,  1614  $ 
of  lodgers  arid  fervants,  5103  of  families, 
776  y  and  of  inhabitants  of  all  ages  and  con- 
ditions, exclufive  of  58  in  the  poor-houfe, 
3467;  or  near  4!  to  a  family. 

About  the  lame  time  an  exact  account 
was  taken  alfo  of  the  town  and  parifli  of 
WYCOMBE  in  Ewkinghamfoire,  and  the 
number  of  families  in  the  town  was  found 
to  be  432;  and  of  inhabitants,  excluiive  of 
46  in  the  poor-houfe,  2152,  or  5  to  a  fa- 

The  numbers  lorn  at  BERLIN,  during  the  4  years  abovemen- 

tioned,  were,  males,  9219  ;  females,  8743  ;  or  21  to  20. 
The  numbers  that  died  under  z  years  of  age,  were,  males,  3118; 

females,   2623  :  or  7  to  6. 
The  numbers  that  died  upwards  of  So  years  of  age,   were, 

males,  135  ;  fern-ales,  215  ;  or  5  to  8. 
The  numbers  that  died  between  91  and  105,  were,  males,  21; 

femalej*  55  • 

mily. 
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wily.  In  that  part  of  the  parim  which  lies 
in  the  country,  were  68  families,  and  309 
inhabitants,  or  4!  to  a  family. 

At  ALTRINGHAM,  a  market-town  in 
Chefliire,  according  to  an  accurate  furvey 
made  in  July  laft,  the  number  of  htwjes  was 
248,  of  inhabitants,  1-029  >  or  4r  to  a  houfe. 

St.  Michael's,  a  fmall  parim  in  the  cen- 
ter of  the  town  of  CHESTER,  contains,  ac- 
cording to  a  very  ex  ad:  account  taken  under 
the  diredion  of  Dr.  HAYGARTH,  24.6  males, 
372  females,  166  married  perfons,  41  wi-* 
dows,  21  widowers,  137  children  under  15 
years  of  age,  151  families,  127  houfes,  and 
618  inhabitants,  or  4-rV  to  a  family '„  and  4^ 
to  a  houfe. 

At  BIRMINGHAM,  in  the  year  1700, 
The  inhabitants  were  15032 
The  foufes       ~—     — •  2504,  or  6  to  a  houfe. 

In  1750, 

The  inhabitants  were  23688 
The  houfes       - —     —  4J7o,or5T 

In  1770, 

The  males  were    -^-     15363 
The  females    —     -—15441 

Total  of  Inhabitants  in  1770-^-30804 

Houfes     —     —    —6025,  or  5^ 
to  a  houfe, 

Wo 
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We  may  fee,  in  this  account,  the  progrefs 
of  luxury  at  BIRMINGHAM  ;  the  houfes  there 
having  increafed  fo  much  fafter  than  the  in- 
habitants, that  600  houfes  now  contain  no 
more  people  than  511  contained  70  years 
ago. 

In  a  hundred  fmall  towns  and  parishes  in 
the  generality  of  ROUEN,  26  in  the  gene- 
rality of  LYONS,  and  16  in  the  generality  of 
AUVERGNE  in  FRANCE,  the  married  men 
and  widowers  were  a  few  years  ago  19916 ; 
the  married  women  and  widows  22494;  the 
males  47817;  the  females  51185;  the  inha- 
bitants of  all  ages  and  conditions  99002  ; 
the  families,  24910,  or  nearly  4  to  a  family. 
See  Recbercbes  fur  la  Population,  par  M, 
Meffance,  page  8,  26,  62. 

Similar  accounts  of  Norwich,  Manchefter, 
Leeds,  Sbreivjbury,  Northampton,  Newbury, 
Rome,  the  diftridl  of  Vaud  in  Switzerland, 
&cc.  &cc.  may  be  found  in  page  183,  &c.  and 
the  beginning  of  the  Supplement. 

At  GAINSBROUGH,  in  Lincoln/km,  a  re- 
gifter  has  been  kept  for  many  years  of  the 
chriftenings,  weddings,  and  burials,  in  which 
are  particularly  diftinguifhed  the  numbers  of 
each  fex  dying  at  every  age  in  every  month. 
I  have  lately  obtained,  through  the  afliftance 
of  a  friend  who  lives  in  this  town,  a  copy 
of  this  reglfter  for  20  years  back,  or  from 
1752  to  1771.— -—The  annual  medium  of 

chriften-" 
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chriftenings  during  this  period,  including  all 
among  diflenters,  has-been  126;  of  wed- 
dings, 34;  of  burials,  105. — The  'weddings 
in  fummer  (July,  Auguft,  September)  have 
been  130.  In  winter  (December,  January, 
March)  144.  In  autumn,  188.  In  fpring, 

218. The  chriftenings  in  fummer  (June, 

July*  Auguft,  and  September)  have  been 
779.  In  winter  (December,  January,  Fe- 
bruary, March)  81 1. The  burials  in  the 

fame  four  fummer  months,  have  been  590. 
In  the  four  winter  months,  765.  The  mor- 
tality of  fummer ',  therefore,  in  this  town,  is 
lefs  than  the  mortality  of  winter,  in  the  pro- 
portion of  40  to  52.  See  the  note  in  p.  371. 
The  burials  in  April  and  May  have  been 
390.  In  Offiober  and  November,  345.— The 
chriftenings  in  April  and  May  have  been  427. 
In  October  and  November*  410 


Died 


43° 
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At  CAINSBROUGH, 

Males. 

Females. 

Both 
fexes. 

Died  under  20 

525 

485 

IOIO 

Between  20  and    25 

32 

39 

7r 

25.  and     30 

25 

4i 

66 

3°  and     35 

3° 

4i 

7i 

35  and    4° 

28 

35 

63 

40  and    45 

35 

3° 

65 

45  and     50 

35 

25 

60 

50  and     55 

47 

48 

95 

55  and    60 

53 

49 

102 

60  and     65 

57 

73 

I30 

65  and    70 

43 

5° 

93 

70  and    75 

51 

51 

102 

75  and     80 

31 

3° 

61 

80  and  10  1 

32 

49 

81 

Of  all  ages  in  20  years  |  1  024  1  1  046  j  2070 

According  to  this  Table,  one-half  of  all 
that  are  chriftened  live  to  22  years  of  age; 
and  8 1  of  2070,  that  is  i  in  25 f,  live  to 
80,  of  whom  the  major  part,  in  the  propor- 
tion of  49  to  32,  are  females. 

The  town  and  parifli  of  GAINSBROUGH 
confift  of  920  houfcs ;  of  which  161  are 
houfes  in  the  hamlets  and  country  round  the 
town* 


A    TABLE 
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A  TABLE  fliewing  the  numbers 
who  have  died  at  all  ages  for  i.o  years,  in 
two  towns,  and  i  3  parifties,  in  the  generali- 
ties of  Lyon  and  Rouen  in  France.  Taken 
from  Recherches  fur  la  Population,  &c.  par 
M.  Meffance. 


Died  under 


From 


s  *° 

IO- 

10  to 

20- 

20    tO 

3°' 

3°  to 

40- 

40  to 

5°' 

5°  to 

60 

60  to 

70- 

70  to 

80 

80  to 

90 

90  to 

100 

•2167 

•  290- 

•  279 

•  3C9 

•  3°7 

•  297 

•  3*5 

•  34* 

•  364 

•  *95 

-      22 

4884 
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